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A*STUDY OF OUR NAVY PERSONNEL SITUATION 


By Captain J. K. Taussic, U. S. Navy 
Motto: “Men fight, not ships.” 





FoREWORD 
| Ina recent address, the president of the Naval War College’ 


said ; 

The sole purpose of a navy is that it may afford the country adequate 
protection against the aggression of possible enemies. To this end it must 
not only be adequate in material strength, but must be intellectually and 
materially ready to attack at any time, because the most efficient means 
of naval defense is a prompt offensive against the enemy’s naval forces. 

The elements of efficiency are: 

1. A fleet of adequate strength in each type of vessel that is necessary to 
the fighting efficiency of the whole. ; 

_2. A personnel thoroughly trained in handling such a great force with 


the maximum possible efficiency. 
3. Thoroughly digested plans to meet the strategical and tactical plans 


of our possible enemies. 
4. A logical organization for the administration of the navy as a whole, its 


maintenance in readiness during peace, and its successful operation in war. 
* * * * 


Of the four elements, the most important is the second, that is, a per- 
sonnel thoroughly trained in the art of naval warfare, ... . 
-’ This is a clear and concise statement of the elements of efficiency 
as they concern the navy. A noteworthy feature is the em- 


*Rear Admiral- Wm. S. Sims. 











eae 





EDR 


eed GEER, 





1154 <A Stupy oF Our Navy PERSONNEL SITUATION 


phasis placed on the fact that-the personnel is the most important, 
It is fitting that this should be brought to the attention of all 
who jare‘intérested in a proper development of our navy. Its 
especially desirable to keep in mind, in any study or consideration 
of our navy’s needs, that this element—the personnel—has more to 
do with the ultimate efficiency of the navy than has any of the 
others. This point is set forth at the beginning of this paper 
because it is the custom in the navy to)treat personnel as second+ 
ary to material: because it is the custom for the people of the 
country, their representatives in Congress, and even the naval 
administrators, to estimate the strength of the navy entirely on 
the numbers and types of ships carried on the navy list. These are 
customs of long standing. They are fundamentally in error. We 
should come to the true understanding that whether or not-we 
build proper types of ships in adequate numbers ; that whether or 
not we have thoroughly digested plans to meet the strategical and 
tactical situations which may arise; that whether or not we have 
a logical organization for the administration of the navy; that all 
these depend primarily on personnel. 

We should cease to consider when speaking of the strength of 
the navy that it.is sufficient to refer only to the material strength; 
that is, the number of ships. Consideration should be given as to 
whether or not we have the trained personnel properly to com- 
mand and fight these ships. This certainly is the primary element 
of strength. Lord Fisher aptly stated: “ Men fight, not ships.” 
Mahan’s often repeated quotation, “ Historically good men with 
poor ships are better than poor men with good ships,” is just as 
true to-day as in the past. It is certain that good men will get the 
most there is out of poor material. It is also certain that poor 
men will get nothing worth while out of the best material. 

Our personnel situation shortly prior to the entry of this nation 
into the late great war is an excellent illustration of the conten- 
tion that the importance of personnel has not been understood 
by the people of the country. It was generally known that we 
had a large number of fine ships. It was generally supposed 
that the navy was ready for any emergency. Whether or not we 
had the trained personnel properly to fight these ships was not 
even thought of. The understandings and suppositions in regard 
to the fighting strength of the navy were so far from the truth, 
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it is important, now that we are reverting to pre-war conditions, 
to make a brief summary of the actual status of our navy in 1916. 

The facts are: 

1, The authorized complements of the ships in commission were 
“peace” complements and were from 15 to 30 per cent less than 
were required in time of war. 

2. The ships did not have even these inadequate peace comple- 
ments on board—the battleships being many officers short, and 
having an average of over 100 vacancies per ship in the enlisted 
force. This meant that each of our battleships lacked from 300 
to 400 men of the numbers necessary for their war complements. 

3. There were 42 ships with only three-tenths of their peace 
complements on board; 16 ships with only one-tenth of their 
peace complements on board ; 38 ships out of commission with no 
personnel on board. There was no personnel, active or reserve, 
available to fill these vacancies. 

4. In case of war the immediate requirements to place all our 
available naval material on a fighting basis were 106,000 enlisted 
men and 4440 commissioned line officers, with staff officers in 
proper proportions. 

5. There were actually in service at that time only 1920 line 
officers and 53,000 enlisted men. The organized reserves con- 
sisting of the upper classes of midshipmen, the retired list, the 
naval militia; and the unorganized reserves comprising those 
officers who had resigned, and those ex-enlisted men who would 
probably rejoin, amounted to 24,000 men and 1420 line officers. 
The total trained personnel was, therefore, only 77,000 men and 
3340 line officers. This left the country short of actual require- 
ments for immediately using such naval material as was available 
by 1100 line officers and 29,000 men. There was no trained per- 
sonnel in the country to supply this deficiency. 

6. The staff corps were correspondingly deficient in officers. 

7- Much additional personnel would be required as the war 
progressed, and all these would have to be partially trained before 
being available for sea service. 

It is no wonder, of course, that all our first line battleships 
instead of being employed immediately in the rdle for which they 
were intended, were converted into training ships. The reason 
becomes clear when we understand these facts, why we did not 
immediately throw all our supposed strength into a whole-hearted 
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offensive against the enemy. The truth is that while we had the 
ships, we did not have sufficient trained personnel to fight them, 
Consider the embarrassment that would have been ours had some 
unforeseen calamity happened to the Allied fleets. Our battle 
fleet instead of being ready to fight, was actually depleted of much 
of its trained personnel, and was actually engaged in training 
recruits instead of preparing for battle. This is not pleasant to 
contemplate. 

We got away with the war. This is now being used as an argu- 
ment by those who again are doing their utmost to deplete our 
naval personnel to the status in which it was just prior to the 
great war. It is a weak argument. No consideration is given to 
conditions that prevailed at that time. The fact that the fleets 
of our allies kept the enemy at bay is not taken into account. It is 
not appreciated that it was the British grand fleet which per- 
mitted our navy to prepare in security after war was declared, and 
it was because of this British fleet that our capital ships were not 
immediately called on to take the offensive, for which réle they 
were not prepared owing to lack of trained personnel. To rely 
again on an ally to hold the enemy in check while we prepare 
would be the utmost folly. Such conditions are not likely to occur 
again. Should another war come it behooves us to be ready to 
jump at the crack of the bat. This cannot be done unless our 
active fleet is continually kept in commission with full comple- 
ments of trained officers and men. 

It is hoped that the study which follows will not be taken as 
a plea for a large navy, or an argument against the reduction of 
armaments. Nothing of this sort is intended. Nor is it the 
intention to estimate the numbers and types of ships this coun- 
try should have in the navy. The object is to show the neces- 
sity for an active naval personnel sufficient as to numbers and 
suitably educated and trained in order to be able efficiently to 
employ such material as we now possess, and to ensure our being 
ready in case of an emergency. 


THE NUMERICAL STRENGTH AUTHORIZED BY LAW 


The numerical strength of the enlisted personnel is fixed by 
statute. The authorized numbers are as follows: 


NNN NE oo old; Lore stp cect vie bie cpp tre Sebys epi 131,485 
NIE eS, nbs in a hicipy'c.g9ns Piva gabe 6,000 
Authorized enlisted Strength ...............cceeeeees 137,485 
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In addition to the above the law provides for a hospital corps 
which shall equal three and one-half per cent of the authorized 
enlisted strength of the navy (137,485) and of the marine corps 
(27,000), which is 5561. This number added to the authorized 
strength gives: 

Total authorized enlisted strength .................... 143,396 

The number of commissioned line officers (exclusive of chief 
warrant officers) is automatically fixed at four per cent of the 
authorized enlisted strength; 7. e., 4 per cent of 137,485, which 
is 5499. This number is distributed in the various grades as 
shown in the following table: 


Tas_e I.—DiIstriBUTION OF AUTHORIZED LINE OFFICERS BY GRADES 


Per cent of 








Grade totat 
—, nha z eee —————_  —___—- 
Rear admiral ................ es cce cence eesee] I | 55 
NT PL n 26h CO0G% 609% 00.9 056259 9ee ete 4 220 
Commander....... bayswats tn 4 saa saueeses 7 | 385 
Lieutenant commander. ...+.seeeseeseveeeeee) bstg 770 
Lieutenant . tn Gkean in etes ehee onnea! 27s by. Rea ey 
Lieutenant (j. eG) SUE eee eres eke seis 
DL Fie Peed BSN GS. OG uoaens ad. aicen 41.5 | 2,282 
Total commissioned line officers .......... | Se Mae | 5»499 


The number of commissioned officers in each of the staff corps 
is fixed at a certain percentage of the line officers, with the excep- 
tion of the medical corps and chaplains, in which cases the num- 
bers. are fixed on percentages of the total personnel in the navy 
and marine corps. 

The distribution by grades is shown below for each corps: 


TABLE II ¢_DistamutioN OF AUTHORIZED STAPF Orriceas 3 BY GRADES. 























l | : 
Corps | Number | Rear Captain | Comdr. | Others 
| | 
TS eye oe | 1225 | 6 49. |}. 98 | 1,072 
Construction........... | 275 | I Ge See 
mee. 02. 291 3 26 | 53 | 578 
Civil engineer.......... | 110 | I 6. | 5 | 88 
ane peadiietel pation Se aanetaeyt 15 | so 106 
| _ —_—- — | 
ey ee | 29421 II 119 | 235 | 2,056 
Nore:——There are eight officers in the corps of Professor of Mathematics. This 


corps ceases to exist as soon as the present incumbents complete their service. 
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The numbers of chief warrant officers and warrant officers are 
not limited by law excepting in the pay and hospital corps. The 
total number of officers of this class at present approximates 
2000. 
The remaining authorized regular naval personnel not so far 
listed is: 





Tpenees edt FEI Ile, A I 189 
Misses comms (oficets) 119%31 vilsaaols. Al. Leos 150 
een Ee eT ee Ee ETT Pee ee eT ee 3,136 

RUMEN SERINE, rd 5 go ov Uiance ns oc ccs spp sy ve oye 3475 


The total authorized personnel is summarized in the table 
below: 


Tasie ITT.—Torat AutHorizep Active NAVAL: PERSONNEL 





NI, os ack cc acc cc ce cedS se cccbice ss 143,396 
Commissioned line officers ....0.. 0.0.0... cece ee ee 5,409 
Commissioned staff Officers ...,.5..32 cseccicescccsces 2,429 
Chief warrant and_ warrant officers ...............00.. 2,000 
eee Re Eee 2c oT ree i eee eee 3,475 

IE, no oce rr ra aa sew reas 156,799 


It should be borne in mind that the above numbers are those 
that are authorized by law, and that the actual numbers in the 
service are far short of these figures.’ 


Tue Factors WHiIcH DETERMINE OUR PERSONNEL NEEDS 


The law passed in 1916 which fixed the numerical ratio be- 
tween the enlisted men and officers, and at the same time dis- 
tributed the officers of each corps in the various grades in accord- 
ance with definite percentages, was the most important construc- 
tive personnel legislation that had been passed in many years. It 
did much towards stabilizing this part of the service. The anomal- 
ous feature of the law was the fixing of the ratio between officers 
and men, but establishing no basis for estimating the required 
number of men. As a rule the estimates did not take into con- 


*Since writing this paper Congress has appropriated only sufficient 
funds to pay 106,000 men during the fiscal year ending July 1, 1922. The 
total authorized enlisted strength is not changed and remains at 143,306 
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sideration the proper balance between the material and the per- 
sonnel necessary to operate the material. So long as the enlisted 
men were not provided for in proper numbers, it followed, of 
course, that the officers were likewise not in proper numbers rela- 
tive to the material. 

This condition has long been recognized as being one of the chief 
drawbacks to an efficient naval personnel. The deficiency in num- 
bers affects the efficiency throughout because this deficiency is 
what causes the instability of which there is so much complaint. 

The General Board appreciated this, and well expressed the evil 
results therefrom in its annual report to the Secretary of the Navy 
for the year 1916. This portion of the report stated: 


The authorized enlisted strength is in no law known to the General 
Board fixed in any way relative to the material strength of the navy, and 
when additions to the fleet are made it has often been impossible to 
obtain the corresponding additions to the personnel which should be pro- 
yided for at the same time as the ships themselves. That condition still 
exists. The enlisted strength of the navy is not established on any fixed 
basis relative to the material strength of the navy, and the efforts of the 
Navy Department are directed and the time of Congress is given up to 
annual consideration of the question of strength of the enlisted personnel. 
The General Board believes this condition to be illogical and it recommends 
that legislation be sought from Congress that will fix automatically the 
total strength of enlisted personnel relative to the needs of the navy on 
some recognized basis to be determined in the wisdom of Congress at the 
presentation of the matter by the Navy Department. 

The whole scheme of personnel will then be established on a logical 
basis and one that will not require annual reconsideration by Congress. 
The enlisted personnel will be fixed by the material strength of the navy 
and the duties to be required of it. The commissioned personnel of the 


‘fine will be four per cent of the enlisted personnel and the distribution of 


the officers in the grades will be in accordance with the percentages es- 
tablished by law; thus the growth of the navy in personnel will go hand 
in hand with the provision for. the ships in a logical manner, one estab- 
lished by the Congress itself, and one that will not require annual con- 
sideration of the whole question with the consequent great loss of time 


_as the least evil, and an adequate provision of personnel as a greater evil, 


and one that has so frequently occurred in the past. 

The Navy Department has not presented this matter to Con- 
gress. The two evils pointed out are still in evidence. It now 
appears that the “inadequate provision of personnel... . that 
has so frequently occurred in the past,” is about to be repeated 
with the authorization of an enlisted personnel strength far below 
the actual needs. . 
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If the enlisted strength is to be placed on a safe and sound basis 
in some such manner as-recommended by the General Board, 
there are two questions which immediately present themselves, 
These questions are; 

1. Is it practicable to fix on some recognized basis the’ total 
strength of the enlisted personnel relative to the needs of the 
navy ? 

2. If so, what should this basis be? 

The first'question can be answered in the affirmative without 
discussion. To answer the second question involves a somewhat 
long process of reasoning. To determine the basis for auto- 
matically fixing the relation between personnel and material there 
are a number of factors which must be considered. It will first 
be necessary to ascertain the enlisted strength required to operate 
our navy as it stands to-day on a peace basis. At the same time 
the officer strength will be considered. This will demonstrate 


whether or not the present authorized percentages as applicable 


to the officers, are correct. 

The factors which must be considered in determining the navy’s 
personnel strength in times of peace are: 

1. The types and numbers of fighting ships that are to be main- 
tained in full commission, in reserve, and otherwise. 

2. The complements of these ships. 

3. The number of auxiliaries necessary for the maintenance 


and operation of these fighting ships, and the ‘complements of - 


these auxiliaries. 

4. The types and numbers of ships under construction. 

5. The shore stations and shore activities for which officers and 
enlisted men are required. 

6. The number of officers at the War College and those taking 
post graduate courses, and the number of men to be kept under 
training at all times. ° 

7. The number of men on general detail, on re-enlistment leave, 
and in hospital. 

8. The numerical strength of our trained reserve force. 


THE STATUS OF OUR FIGHTING SHIPS IN PEACE TIMES 
If there is a Department policy in regard to what portion of our 
fighting ships should be maintained in full commission in peace 
times, this policy has never been promulgated to the service. 
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In reality there is no such policy. \There is, however, a fixed 
Department practice in regard to this matter. The practice is to 
keep in commission just as many fighting ships as our limited per- 
sonnel will permit. This, of course, is a backward process. The 
logical thing is to establish a policy as to the size of our active 
fleet in peace times, and then obtain the officers and men necessary 
to carry out the policy. 

The necessity for such a policy is felt by the service just as 
keenly as is the lack of balance between the personnel and mate- 
rial. When the General Board took up the personnel questions 
shortly before the great war, it recognized the necessity for es- 
tablishing a department policy in this matter, and in its reports 
to the Secretary of the Navy for 1915 and 1916 made a number 
of recommendations which, briefly summarized, were: 


1. Keep in full commission all battleships under 15 years of age from 
date of authorization. 

2. Keep in full commission all destroyers and submarines under twelve 
years of age from date of authorization. 

3. Keep in full commission half the cruisers. 

4. Keep in full commission all the gunboats. 

5..Keep in full commission all the auxiliaries necessary for the main- 
tenance and operation of the fleet. 

6. Provide 50 per cent of the full complements for battleships, cruisers, 
destroyers, and submarines which are not to be kept in full commission, 
but which would be used in war. 

4. Provide adequate complements for the material upkeep of all other 
ships. 

8. Provide adequate personnel for the shore establishments and_re- 
placements. 


Had not the Great War intervened it is probable that the De- 
partment would have carried through, and established as a policy, 


the recommendations of the General Board as summarized above. 


This statement is made because the Secretary of the Navy in his 
annual report for 1916 gave a list of ships of the navy as it would 
be in 1921 on completion of the then recently authorized three 
years building program, and stated that all the ships listed would 
be in service in the status recommended by the General Board. 
The number of ships thus contemplated to be kept in commission 
inthe ordinary course of events, is illuminating when compared 
with the actual number which our present personnel permits. 
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The anticipated status of the ships is given in the following 
table: 


TasLe 1V.—ConTEMPLATED COMPOSITION OF THE FLEET IN 1921 HAD Not 
THE Great War INTERVENED 











| ; ._. | In. commi 
Type of ship | number | "fulrerewa | sion Balt 
crews 
Battleships, first line............... 27 | 26 I 
Battleships, second line ............ 25 oO 25 
Battie “cruisers .g 58 boc. sep si 6 6 0 
Armored cruisers.........4........ 9 I | 8 
SOM CIMIRETS o> 5014. bye mens sy ys 13 10 3 
Cruisers, Orst-chass 2 kk ibe et 5 3 2 
Cruisers, second class.............. 3 I 2 
ARPES TUT DISSE oo. By eas oy 6 0 on 10 5 3 
PAPOUIOOONS. Sak i505 Sab SIE. EIS 108 72 36 
Fleet submarines...........00...... 12 12 0 
Seer i eee errr 130 115 15 
Mootiitors }. sisi. St. elie ceive oO | 6 
Es ele ah un wad AS khues soho 18 | 18 ) 
I ES Soe os Seki s re.e8ba ss ce 5] 4 4 0 
RSS frp i nn, Sirsa Siena 15 15 | oO 
SRT OUER ooo cnt shone ae bao po S02 5 | 5 0 
Tenders to torpedo vessels......... 6 | 6 | oO 
Soocmt typesiie is os SAS Sib deni 8 8 fe) 
Ammunition ships.............0+0.- 2 2 | o 


| 


The significant point in this table is concerning the large ships. 
It is important to note that the Department contemplated carrying 
out the recommendation of the General Board which called fot a 
battle fleet in 1921 composed of 26 dreadnaughts and 6 battle 
cruisers. The full commissioned complements of these ships alone 
are 42,000 men. 

The Great War prevented the three-year building program from 
being completed in 1921, and resulted in the acquiring, of an 
unusually large number of destroyers and small craft of other 
types. It made unfeasible the carrying out of the General Board’s 
policy of keeping in full commission ships in accordance, with 
their age. It made evident the necessity for adopting a policy 
that, would state the size of the battle fleet that should. be.kept 
in full commission in peace times and for keeping in commission 
the auxiliaries that should go with the battle fleet. 

The Department, so. far as is. known, not having adopted,a 
policy in regard to the size of the battle fleet, it becomes neces- 
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sary, in order to determine the personnel requirements, here to 
formulate one. 


THE S1zE oF Our ACTIVE FLEET 

In determining the number of ships that should be kept in 
commission in peace times, it would be desirable from a strictly 
naval point of view to eliminate the questions of cost and of 
politics. We can readily see that our navy would be more efficient 
at all times if all of our ships were kept in full commission. But 
we must count in the cost and the politics, and attempt to frame a 
policy that will be within reasonable bounds. The first realization 
must be that the present political situation will not permit of our 
keeping in full commission the 26 dreadnaughts as the Navy 
Department had contemplated five years ago. What then is the 
least number of dreadnaughts that should be kept in commission 
in peace times in order that we may assure ourselves that the 
navy will be ready for an immediate offensive should there be 
another war ? 

Before attempting to answer this question it is well to state 
that all personnel estimates will be based on the assumption of a 
return to the sound principle of having a single united active 
fleet instead of the two squadrons which are now appearing under 
the designation of fleets. It is essential for training in fleet tactics 
that the battle fleet be of sufficient size to make fleet tactics ap- 
plicable. A fleet cannot be trained by dividing it into two parts 
any more than a football team can be developed by practicing each 
half in widely separated places. We will not have an efficient fleet 
in time of war unless our officers and men have fleet training in 
times of peace. 

The War College, the Post Graduate School for officers, the 
Naval Academy, the trade schools and training stations for the 
enlisted men are all necessary adjuncts for the training of the 
officers and enlisted men; but none of these educational institu- 
tions, nor all of them together, will produce officers and men with 
the necessary practical training to fight a fleet. This practical 
knowledge can be had only through actual maneuvers at sea, 
and the units employed in these maneuvers must be of sufficient 
size to. show the proper relation they bear to one another. If the 
active fleet in peace times is not of sufficient size to give the higher 
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commanding officers practical experience in handling large forces, 
it cannot be expected that these same officers will be as efficient as 
should be in case of war. If the policy of economy on the part 
of the legislators is such as to deprive the navy of the necessary 
personnel to insure adequate training at sea, the onus from fail- 
ures due to this neglect, should, of course, be placed on the legis- 
lators.. But history has shown that wherever a military or nayal 
failure has resulted from any cause whatever, the onus is placed 
on the commanders in the field. Therefore it behooves us froma 
personal, as well as from a patriotic, point of view, to do every- 
thing in our power to bring about conditions that will insure ade- 
quate training for the Admiral down through the lowest rating, _ 

If we ignore the always changing international and strategic 
situations as,a basis for determining the size of our active fleet 
in peace times, we must determine its size from the tactical view- 
point. That is, no matter what the strategical and international 
situation may be, our active fleet must be no smaller than is 
required for the proper training of the personnel. The game 
board has demonstrated that so far as the training of the higher 
command is concerned, this cannot be done in squadron. units 
such as we now have in our so-called fleets. For proper fleet 
training there must be a battle fleet composed of no less than three 
squadrons of battleships, with a separate fleet flagship. Each 
squadron should have two divisions. Our present standard or- 
ganization calls for four ships in a division. We can train with 
three ships in a division. Therefore, in order to effect the econ- 
omy which is recognized as being essential, we adopt as a policy 
for the basis of our fleet organization in peace times, a battleship 
force composed of six three-ship divisions with a. separate fleet 
flagship and one extra ship for replacement purposes—making 
a total of 20 dreadnaughts to be kept in full commission. This 
is the least number that permits of adequate training for the 
personnel. It is six less than was contemplated by the General 
Board in its 1916 recommendation. 

So long as the battleship is the backbone of our naval strength, 
the other ships to be kept in commission should be in such num- 
bers as to balance the fleet. There is no other way in which we 
can train the personnel to the degree which will insure efficient 
coordination and cooperation ori the part of the different forces 
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which constitute.a fleet. And without efficient coordination there 


can be no victory. 
The necessity for the balanced fleet in peace times was appre- 


: ciated by Admiral Jellicoe, who, in his book, “ The Crisis of the 


War,” wrote: 

In the matter of organization we must be certain that adequate means 
are taken to insure that the different arms which must cooperate in war 
are trained to work together under peace conditions. A modern fleet con- 
sists of different types—battleships, battle cruisers, light cruisers, de- 
stroyers and submarines. .... It is very essential that senior officers 
should have every opportunity of studying tactical schemes in which 
various classes of ships and kinds of weapons are employed. ~ 

That the six battle cruisers which are under construction should 
be kept in full commission as soon as completed is conceded as 
essential. These battle cruisers will form a squadron of the battle 
fleet: They will be used in conjunction with the battleships in 
determining the number of destroyers that should be maintained 
in commission. 

In considering the destroyers, the impracticability of determin- 
ing the size of our peace fleet by the ages of the vessels is made 
evident. The stimulus given destroyer building during the war 
has resulted in a force of about 300 destroyers, all of about the 
same age. The necessity for economy will not permit of all these 
vessels being kept in full commission, which would be done if 
the age policy was adopted. There is no prospect of additional 
destroyers being built for some years; so if the age. determined 
the status we would find in 12 years from now all of our destroy- 
ers being placed in reserve, and leaving none with the active fleet. 

For many years it was the custom to consider that there should 
be four destroyers for each capital ship. ._This was before the 
submarine became so effective. The war has demonstrated, and 
maneuvers on the game board have shown, that from the tactical 
point there must be, for efficient cooperation, not less than one 
squadron of destroyers for each division of capital ships: Each 
destroyer squadron should be composed of three divisions of six 
ships each, and as we are entirely lacking in flotilla leaders, there 
Should be one additional destroyer in each squadron to act as 
leader. This makes 19 destroyers in each squadron, and as there 
are eight divisions of capital ships in the fleet there should be 
eight squadrons of destroyers—a total of 152. It is regretted that 
the question of economy does not permit a policy of keeping more 

46 
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of these new vessels in full commission, as it is criminal to permit 
them to deteriorate in idleness on account of lack of personne] 


to keep them going. It does seem, however, that it will be de- | 


sirable and necessary to keep at least two additional squadrons 
in commission for service in the Philippines and elsewhere. We 
should therefore make personnel estimates for 38 destroyers in 
addition ‘to the fleet destroyers, making a total of 190 destroyers 
to be kept in full commission and leaving 135 with reduced crews. 

Every tactical and strategical game shows that we are wo- 
fully lacking in light cruisers. The other cruisers which we now 
have would be useful in certain roles. But none of them have 
the necessary speed that will permit of their use with the battle 
fleet. The ten new scout cruisers which are now completing must 
of necessity perform the double role of the scout cruiser and the 
light cruiser. It is essential that all of them be kept in full com- 
mission as a part of the active fleet. As the other cruisers are 
not required in fleet training, the best policy to adopt in regard 
to them is to keep one-half in full commission. This is in accord- 
ance with the recommendation made by the General Board. . It 
will be necessary to keep these vessels in service as flagships of 
detached squadrons, and for the performance of police duty—a 
certain amount of which is always essential. Nearly all gunboats 
will be required for detached duty. Those so employed must have 
full complements. 

Our submarine force has grown large. On account of the 
intricate construction of these vessels they must have highly 
trained crews. It is impracticable to have a reserve of sufficient 
experience to be qualified to perform submarine duty in an 
emergency. So all the submarines, with the exception of a few 
of the older ones, must be kept in full commission. 

The Great. War resulted in the development of certain types of 
vessels that previously were considered of ‘little importance. 
These are the aircraft carriers, mine layers, mine sweepers, eagles, 
aiid submarine chasers. Sufficient numbers of these must be kept 
in full commission during peace times in order to insure devel- 
opment. along special lines, and to insure the nucleus of trained 
officers ahd men for the certain expansion which would take place 
in case of war. 


In determining the necessary personnel provisions for peace 
times it must be taken for granted that all ships carried on the 








agan*©@s*s, 23. 8 2 














A Stupy or Our Navy PrERsONNEL SITUATION 1167 
navy list will be used in case of war. Some of them may not be 
used for fighting, but they will be used for training or housing pur- 

s. ‘Therefore, in order to insure the upkeep of these vessels 
there must be provided personnel to keep them in material readi- 
ness. The argument has been advanced that it is ridiculous to 
suppose that all the vessels carried on the navy list will be used in 
case of war. The same argument was used prior to the war. It 
was refuted by what actually occurred. Every vessel on the 


TApLe, V.—Proposep STATUS OF THE FIGHTING SHIPS ON THE Navy List 
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ria Total ae ES In or- 
Type Class No. mission |Teserve| dinary 
Battleship, Ist line.......... 27 20 7 oO 
Battleship... {| Battleship, 2d line.......... 22 o 13 9 
Monitor, 2d. line » cases ees 6 ) 4 2 
Battle: cruisers 94. i. ised. 6 6 oO fe) 
Cruiser, 2d line... «6. ..00. sh 16 8 8 oO 
Crui Light cruiser, Ist line....... 10 10 fe) fe) 
ill Light cruiser, 2d line.......| 3 re) 3 oO 
Alrcraft ‘carhieti. Fah G8 I I fe) oO 
Mine layer 35a eres. 4 2 2 oO 
| Destroyer, Ist line....... ..+| 304 | 190 | 114 oO 
Destroyer. . { Destroyer, 2d line.........,| 21 oO 0 21 
Submarine, Ist line.......... 94 04 ° fe) 
Submarine., Submarine, 2d line.......... 48 34 6 8 
| Fleet submarine............. 12 12 oO oO 
( RRR go pyiadned hi 55 5 50 | 
upBdat Ve. 3h CLL SRO A 19 Oo II 
Patrol oval pS EI IIS oy eo 10 ee rr te ee 
Submarine chaser........... | 60 30} 30 | Oo 
Rite des zihaseinginds.onk Jad aieowp | 729 | 436 | 242 | 51 


navy list was used for some purpose—even those like the old 
Constitution and the Granite State being of value. In addition 
many ships were purchased. There can be no logic in considering 
that this government is maintaining in peace times men-of-war 
that would not be used in case of war. Such an expenditure of 
public funds would be extravagant waste. If there are such ves- 
sels on the navy list they should be scrapped. So long as we carry 
them, they must be considered in the personnel estimates. 

Having decided the composition of our active fleet in so far 
as the fighting ships are concerned, and having adopted the prin- 
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ciple that all ships on the navy list must be considered in our 
personnel estimates, it is practicable to divide these ships into three 
groups for determining their personnel status. These groups will 
be designated under the headings of full commission, in reserve, 
and m ordinary, and the vessels listed thereunder according to 
whether they are to have full crews, partial crews, or nucleus 
crews. 

Experience has shown that this large number of fighting ships 
require many auxiliaries. As those now on the navy list are not 
sufficient in numbers to supply and repair the fleet, it is essential 
that all of them, with the exception of the fleet tugs and mine 
sweepers, be kept in full commission. There will not be included 
in this list however the large number of small craft which are 
required for service at the naval districts, naval stations, and 
navy yards. The fleet auxiliaries are as follows: 


ceca rescreg a’. 
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TasLteE VI.—FLeet AUXILIARIES TO BE Kept 1N Fut~ ComMISSION 











Destroyer tenders ......... 9 | Ammunition ships......... 2 

Submarine tenders......... 8 Oargo'shipe)ii'.%:.'. /.). 2.40. 2 

Aircraft tender.......... + s.-| MPradeports ie. se: fe 

Repair ships............... 411s Hospital ishipseccs d. 6.) css 4 

TOTS SMENS, EG... BO. iis O. | Sheet! tages. ..).... ses]. ae 

COMeree i BS 12. ||*Mine sweepers ............} 46 
3 


PONCE W a icdtnSin. eS BI. dan} -I | Miscellaneous .............| 7 
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* Twenty fleet tugs and twenty mine sweepers to be kept in full commission. , 


COMPLEMENTS OF SHIPS IN PEACE TIMES 

One would naturally suppose that the complements of ships in 
full commission should be the full numbers of officers and men 
that are necessary to fight the ships. This, however, was not the 
case prior to the war. As a result the battle fleet suffered greatly 
in efficiency. Nor was it appreciated at the Navy Department, or 
at least by those in authority at the time, that our fleet was lacking 
in efficiency owing to lack of sufficient personnel. In fact the 
departmental reports invariably announced that there was. sufh- 
cient personnel and that the fleet was in a high state of efficiency. 
At the same time, the commander-in-chief was bitterly complain- 
ing of the unsatisfactory personnel conditions. That part of the 
report of the commander-in-chief * on the subject, made after the 


7 Rear Admiral F. F. Fletcher. 
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fleet target practice in the spring of 1915, is so pertinent, in view 
of the present conditions, that it is quoted here: 


Shortage of Personnel—The most vital weakness in the Atlantic fleet 
is the shortage of officers. It takes approximately ten years to educate and 
train an officer and no amount of legislation can provide officers when 
trouble is imminent. Expansion of the navy is limited by the number of 
officers available. The fleet is handicapped not alone by the shortage of 
officers but by the inexperience of the large number of young officers that 
have been added to the navy in the past few years. This condition, coupled 
with the shortage of officers, has resulted in officers being ordered to duties 
beyond their capacities and for which their experience and judgment do 
not fit them. Owing to the short enlistments our men require continuous 
training and the shortage of officers is certain to result in a lessening of 
efficiency. The shortage of officers is not confined to battleships, but exists 
in all classes of ships. 

Second ,in importance to the shortage of officers is the shortage of men. 
The shortage of men is put as of secondary importance to that of officers 
since there will always be a reserve of trained men; and trained men can 
be made efficient in a much less time than is required for developing 
officers. The shortage of men in the Atlantic fleet, coupled with the short- 
age of officers, has prevented the fleet from attaining the degree of efficiency 
which is to be expected. Too much emphasis cannot be placed on what 
I believe to be the most serious weakness in the fleet to-day—lack of 
trained officers and shortage of enlisted men. To equalize the shortages in 
the different vessels there results a constant exchange of officers and men, 
tending to promote instability and to weaken the efficiency of the various 
units of the fleet. With a few exceptions, every vessel in the Atlantic fleet 
is short of the complement of officers and men necessary for battle. The 
shortage of enlisted men in the battleships alone, as I reported in January, 
1915, exceeds 5000 men. It is evident that under-manned and under- 
officered ships can not be kept in a state of preparedness and efficiency to 
meet on equal terms similar types in other navies. J believe that all ships 
in full commission attached to the active fleet should be kept fully manned 
for battle, ready for any duty to which they may be called. In no other 
way can the units of the fleet be kept in a thoroughly efficient state. 


This quotation is worthy of the most careful consideration. It 
is one of the few expressions on the part of a commander-in-chief 
of our fleet in which the true difficulties and the lack of efficiency, 
together with the causes therefore, have been forcibly stated in an 
official document. It should demand attention as the report was 
made at the time when the public believed that the fleet was in a 
high state of efficiency. A lesson should be learned from it as the 
conditions in our fleet to-day, so far as personnel is concerned, are 
similar in many respects to those stated in this report. And what 
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is of more significance is the tendency to reduce still further ithe 
personnel strength, and thereby further reduce the fleet’s efficiency. 

We can, of course, with a reduced personnel, keep a compara- 
tively few ships in commission. By providing just sufficient offi- 
cers.and men for these few ships, they can and will reach a high 
state of efficiency as individual ships. But this will not answer 
for the fleet training which is necessary if our purpose is to win 
battles. And in all our peace procedure, we must not lose sight 
of. the great and only function of a navy: that is to be able to de- 
fend the country in case of war. 

Believing that the navy will:fail in the next war unless full prep- 
aration is made beforehand, and knowing that this preparation can- 
not be made unless we keep in commission in peace times sufficient 
ships with adequate personnel to insure sufficient training, there is 
here laid down. a policy which keeps in service with fulf comple- 
ments of officers and men the least number of ships that will meet 
these demands. 

Table VIT gives the full commission complements of all classes 
of ships in the navy with the exception of the numerous small craft 
required at the shore stations. 


PERSONNEL REQUIREMENTS FOR THE ACTIVE FLEET 

Having determined the number of ships to be kept in full com- 
mission and the complements for each of these ships, it is now 
practicable to ascertain the personnel required for the ships of 
the active fleet maintained on a peace basis. The fighting ships 
are taken first, and, in order to avoid too many statistics, the 
figures will be carried through only for the line officers and’ the 
enlisted men. The proportion between line and staff and warrant 
officers is, of course, in accordance with the complements of the 
individual ships. 

Prior to the war some of our colliers and oilers were operated 
with merchant crews. This was done because there were not suffi- 
cient men of the regular navy to provide crews for them. Undera 
false impression of economy, Congress did, however, annually 
appropriate the money for running this adjunct service in con- 
nection with the navy. In reality it was not economy. The pay 
of the merchant crew was less than the pay of a navy crew. But 
when we consider that there is no eight-hour day in the navy, and 
the less cost of repairs due to better upkeep, the final cost to the 
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TABLE VII.—AVERAGE COMPLEMENTS 
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government is less with the navy crews. In addition, the halfway 
status between merchant ships and men-of-war led to a number of 
difficulties in the operation of these ships. Vessels belonging to 
the train of a fleet should be manned entirely by naval personnel 
and be subject to the naval regulations instead of merchant laws, 
The position of these ships was untenable as soon as war was 
declared ; their merchant crews were discharged ; they were placed 
in commission with regular naval crews, and this separate organi- 


Taste VIII.—PrrsonNeL oF ComMMIsSsIONED LINE AND ENLISTED Force 
ReQUIRED FOR AcTIVE FIGHTING SHIPS IN PEACE TIMES 
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Total number of line officers, 3482. 


zation came to an end. We must not go back to any such anomal- 
ous situation. Therefore all the naval auxiliaries that may be 
expected at any time to accompany and to operate with the fleet 
must be manned by regular naval crews. 

A perusal of Table 1X shows that no commissioned line officers 
are assigned to cargo ships, colliers, oilers, fleet tugs, and mine 
sweepers. This is because these ships could as well be officered 
by chief warrant and warrant officers, the complements being in 
accord with those given in Table VII. Some of these ships were 
formerly officered by merchant officers. The unsuitability of this 
has been pointed out. Our chief warrant and warrant officers 
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will make excellent captains, executives, engineers, etc., for these 
vessels. By officering these ships with officers of this type it will 
materially increase the number of warrant officers, thereby keep- 
ing open the avenue of promotion for the enlisted man. 

The chief warrant officers long pressed for legislation that 
would give them the rank of lieutenant commander. Their error 
was in that they made a point that all should be promoted to this 
grade. There is no question as to the value of the warrant officers. 
But it is not fair to the government to advance any class beyond: 


Taste IX.—PERSONNEL OF COMMISSIONED LINE AND ENLISTED Force 
REQUIRED FoR AcTIVE AUXILIARIES IN PEACE TIMES 
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Total number of line officers, 321. 


their value. It is held that a chief warrant officer who does not 
qualify for a position higher than boatswain of a ship or as subor- 
dinate in the engineers division, or something corresponding, 
should not be advanced above the grade of lieutenant. But any 
chief warrant officer who qualifies as the commanding officer of 
an auxiliary, or as the chief engineer of a vessel of this class, is 
certainly entitled to, and should be advanced to, the rank of lieu- 
tenant commander. The principle of selection should apply to 
the warrant officers in the same manner as to the commissioned 
officers. 
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This question. is dealt with at length because it has an im- 
portant bearing on the efficiency of the fleet.. We must not have 
naval vessels officered and manned by merchant crews. We must 
not increase our regular commissioned officer personnel to the stage 
where it will meet with opposition simply on account of its size, 
We must keep open the doors for the advancement of the enlisted 
men. We must give adequate promotion to the chief warrant 
officers who are deserving of this promotion. The best way to 


accomplish this is to officer certain of our auxiliaries entirely with 


chief warrant officers and warrant officers. 


TABLE X.—PERSONNEL OF COMMISSIONED LINE OFFICERS AND ENLISTED 
MEN Reguirep AT SEA For AVIATION Duty 
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Total number of line officers, 329. 


In the foregoing summaries no estimate has been made. for 
aviation personnel required for service at sea. In addition to the 
regular crew each battleship and battle cruiser should carry the 
officers and men for the operation and maintenance of three planes. 
The airplane carrier and airplane tender will both require a 
large number of officers and men in addition to their regular 
crews. For the present, at least, it will be desirable to keep in 
service, as airplane tenders, two of the mine layers, and these will 
require augmented personnel to maintain and operate the planes. 
With the development taking place in aeronautics, all vessels 
carrying planes or acting as tenders for planes must carry addi- 
tional personnel for training. 

As the number of men in the hospital corps should depend on 
the total number of officers and men in the service, the estimates 
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for this corps should be made on the completion of the estimates 
of the personnel required at sea and on shore. 


STAFF Duty REQUIREMENTS 

The commander-in-chief of the fleet, the commanders of forces 
and other subdivisions, together with the officers and men who 
compose their staffs, form a vital part of the sea going personnel. 
The service has been prone to-look upon staff duty as of secondary 
importance. However, the more we study the matter, and the 
more experience we have—just that much more do we gain an 
appreciation of the importance of staff duty and the necessity for 
all flag officers having staffs of sufficient size and adequate train- 
ing. The Navy Department’s policy has been beggarly in the 
assignment of officers to staff duty. Our high ranking officers 
frequently have been left to carry on with staffs that were entirely 
inadequate as to numbers, training and experience. Such a con- 
dition invariably leads to the imposition on the commander of a 
number of minor details which take up the greater part of his time, 
and prevent him from giving his undivided attention to the big 
things: with which he is concerned. A commander of a force 
without an adequate staff spends most of his time in adnunistering, 
and little of it in commanding. The efficiency of the entire com- 
mand suffers in consequence. 

The army has long realized the necessity of adequate staffs. 
Their general officers have more trained assistants than do our 
flag officers. The navy in peace times must have the staff training 
that will insure knowledge of how to organize, administer, and 
command large forces in time of war. 

The staffs given in Table XI are for the administering of a 
fleet composed of 550 vessels valued at considerably over a billion 
dollars, and having a personnel of about 100,000 officers and men. 
This fleet is the country’s insurance against aggression from with- 
out. If these essential points are kept in mind it will readily be 
seen that the size of these staffs is small in comparison with the 
tremendous responsibilities which they carry. 

The total number of line officers and enlisted men required for 
manning the vessels of the active fleet can now be tabulated. 

Let us have a clear understanding as to exactly what the above 
summary represents. The total of 4314 line officers and 96,265 
enlisted men are the numbers necessary to man fully only those 
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vessels which are assigned to the active fleet. No estimate has 
so far been made for the additional 284 fighting ships which are 
carried on the navy list, for the entire shore establishment, the 
numbers to be maintained under training, nor the requirements 
for replacements. In making such estimates consideration must be 
given to the numerical relation between the active personnel and 
the reserve personnel. That is, the peace quota for the shore 
establishment, and the partial complements for the ships not 
maintained in full commission must be such that when these 
numbers are added to our trained reserves, the total will be suffi- 
cient to employ immediately all of the available material. 


COMPLEMENTS OF SHIPS IN RESERVE 
Not only must the complements of the reserve ships be such 


_that they can be completed when the reserves are mobilized, but 


they must be sufficient to insure the material upkeep. There is 
an impression on the part of our legislators that by reducing the 
active personnel and thereby decreasing the appropriation for 
the pay of the officers and men, they are saving money for the 
government. They are right only up to a certain limit. Just as 
soon as the money appropriated will not permit of a personnel of 
sufficient size to keep the ships in material readiness, the ships 
deteriorate in value at a rate in excess of the pay of the person- 
nel which is necessary to prevent such deterioration. ' In addition, 
at the time that these ships may be urgently needed, they. will not 
be ready, with the consequent loss of their services, and the 
necessity for spending large sums of money on repairs. We 
actually had this experience prior to the great war. A large num- 
ber of ships were permitted to deteriorate for lack of personnel. 
They were not ready for service at the time we became a bellig- 
erent. Many millions of dollars were spent in making them 
materially fit. The loss of their services apparently was not felt 
by the country, becausé it so happened in this case that even had 
they been ready, there was no personnel to man them. But had 
we not been protected by the navy of an ally, the result would have 
been very different. The truth of the matter is that while the 
country was saved a few millions of dollars by the inadequate 
personnel, it lost many millions of dollars in the deterioration of 
these ships. The net loss would have been much less had ‘the 
appropriation necessary to place these ships in material readiness 
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ti previously been applied to the pay of sufficient personnel ‘which 
| would have made these repairs unnecessary. 

For valuable fighting ships—and all such ships not kept in: full 
commission must be kept in reserve—the least number of officers 
and men that can keep them in material readiness, and also insure 
their ability to operate with the joining of the reserves when 
mobilization takes place, is fifty per cent of the full commissioned 
complements. 

The number of fighting ships to be kept in a reserve status is 
| shown in Table VY. The personnel required for them is ascer- 
it tained by applying one-half the full commission complements. as 
| shown in Table VII. 


Taste XIJII.—PerRsoNNEL oF COMMISSIONED LINE AND ENLISTED Force 
REQUIRED FOR RESERVE SHIPS IN PEACE TIMES 
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Total number of line officers, 862. 


The administration of this large number of reserve ships will 
require flag officers and suitable staffs. While the vessels may be 
distributed at the various navy yards, there should be an organi- 
zation which will insure practicability of mobilization. 

Such; an organization could be considered as The Reserve Fleet 





Ht with a commander-in-chief directly under the Navy Department, i" 
1 or it could be a detachment of The Fleet, with a commander t 
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directly under the commander-in-chief. The personnel require- 
mefits are the same in either case. 

There remain now only those older ships which have various 
uses, but which do not warrant the expenditure of the amount of 


TasLE XIV.—FLAG AND STAFF PERSONNEL OF THE LINE AND ENLISTED 
Force REQUIRED FOR THE RESERVE FLEET IN PEACE TIMES 
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Total number of line officers, 42. 


money that would keep them ready for instantaneous mobilization. 
These ships, in peace times, will require only such personnel that 
will enable them to be used for experimental purposes, housing 


TABLE XV.—PERSONNEL OF COMMISSIONED LINE AND ENLISTED Force 
REQUIRED FOR SHIPS IN ORDINARY IN PEACE TIMES 
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purposes, or possibly for loan to the states for naval militia train- 
ing. If these ships are not to serve any useful purpose, they 
should, of course, be scrapped. So long as they are carried on 
the navy list it must be taken for granted that they have their uses, 

This completes the estimates for the requirements afloat. A 
summary of the requirements of vessels other than those in full 
commission follows: 


TaBLeE XVI.—SuMMARY OF PERSONNEL OF COMMISSIONED LINE AND EN- 
; . LISTED Force REQUIRED FOR VESSELS IN RESERVE AND IN ORDINARY 
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Total number of line officers, 977. 


The total requirements afloat are now found by adding the 
totals for the active fleet and the reserve fleet together. 


Taste XVII.—TotaL ReEQuUIREMENTS AFLOAT OF PERSONNEL OF THE 
i CoMMISSIONED LINE AND ENLISTED Force IN PEACE TIMES 
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Let us not forget: 

1, That these are requirements for manning in times of Peace 
such vessels as we actually have in service or nearing completion. 

2. That for 363 of these vessels estimates are made for only 
partial complements. An additional 40,000 men with officers in 
proportion are necessary to fill these complements. 

3. No estimate as yet has been made for the peace time 
requirements of : 

(a) The shore establishment. 

(b) Personnel under training. 
.(c) Necessary replacements and sick. 


THE NAVAL PERSONNEL ON SHORE 

Prior to the Great War there was an impression in some quar- 
ters that all the trained officers and men employed on shore duty 
would be sent to sea immediately on the outbreak of hostilities. 
Those who held this conviction were, of course, in error. Not 
only were many of these officers and men not sent to sea, but it 
was necessary to actually augment the shore forces with trained 
personnel that was much needed to fill the depleted complements 
of our ships. The importance of the shore establishment must 
be realized, if we are to have an efficient navy. The fleet must 
depend on the navy yards and stations for stores, provisions, 
repairs and docking. The fleet must depend on the Navy De- 
partment for general information, plans, and instructions, and 
for the administration of the large affairs not directly concerned 
with the various units. The fleet must depend on the Naval War 
College, Post Graduate Schools, Naval Academy, and training 
stations for officers and men. In fact the efficiency of the fleet 
depends, in a great measure, on the efficiency of the shore estab- 
lishment. 

This brings up the important question as to what personnel is 
necessary for the conduct of the shore establishment. The answer 
is—the sea-going personnel. Men who go to sea appreciate the 
necessity of having the shore establishment controlled and opera- 
ted by men who thoroughly understand the personnel and maté- 
riel requirements of the vessels employed on active duty. And 
only men who go to sea can thoroughly understand these com- 
plex requirements. It is essential, therefore, that a certain num- 
ber of line officers and enlisted men be retained at all times on 
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duty at the Navy Department, the navy yards, and other shore 
activities. Navy yards are military establishments and must: be 
operated in accordance with military methods and principles if 
military efficiency is to be attained. And here again we must not 
forget that the great reason for the existence of the navy is to 
defend the country in time of war, and that this defence will not 
be successful unless military efficiency is attained on the part: of 
the personnel. The foundations for this efficiency must be laid in 
times of peace. 

Our shore establishment is big. Whether or not it is bigger than 
is necessary to maintain the fleet is not the question that concerns 
us in this study. Our concern is—having this shore establishment 
composed of a Navy Department, naval districts, navy yards, and 
many other activities, and having a policy of maintaining all these 
elements, whether or not they are needed for the efficiency of the 
navy and the welfare of the country—what must be done to in- 
sure their efficient operation so that in addition to the overhead 
cost of keeping them open, we do not add expense owing to neglect 
of maintenance and to inefficient operation? There must, of 
course, be a large number of officers and men connected with all 
these, activities. Some of the personnel should be civilian ;, some 
of it should be naval. There are cases where the work required 
at a navy yard or station could be more cheaply done by. civilian 
labor or employees than by navy enlisted men or officers. But 
the appropriations frequently are not sufficient to pay for the 
work that must be done. The only remedy is for the Depart- 
ment to deplete the naval personnel at sea by detailing officers and 
men to the shore establishment. 

On the other hand civilian employees are used in a number of 
places where the efficiency of thie navy would be improved if naval 
personnel was assigned. There is some politics in such cases. 
With our form of government it appears impracticable to keep 
politics out of the naval and military establishments altogether. 
So we find here again the questions of economy and politics which, 
unfortunately for efficiency, cannot be eliminated. 

Having determined the size of the active peace time fleet and the 
number of ships to be kept in the reserve status, and knowing the 
number of shore activities that are actually kept in operation, it 
is practicable to make an estimate of the number of line officers 
and enlisted men required for operating such shore activities ima 
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manner that will insure the efficient maintenance of the fleet as 
constituted. 

There are a number of factors to be considered in such an 
estimate. These are: 

4. The great value and importance of ships of the navy require 
in the shore establishment an organization and administration that 
will insure the efficient operation and maintenance of the navy as 
a whole. 

2. The shore establishment must have sufficient trained: per- 
sonnel to insure a nucleus that will warrant the transition from a 
peace to a war status without so disrupting the machinery of ad- 
ministration that inefficiency will result. 

3. The shore establishment must have trained officers and men 
in sufficient numbers to educate the officers and train the large 
number’ of men that are needed continuously for replacements. 

4. There must be sufficient officers and men employed on shore 
to insure a standard of morale that can be obtained only by 
periodically detaching the personnel from duty aboard ship and 
giving them an opportunity to enjoy for a time the more natural 
method of working and living on shore. 

5. There must be on shore sufficient officers, especially in the 
higher grades, to form the necessary reserve for augmenting the 
fleet personnel in case of war. Jt must be borne in mind, and 
considered as important, that these high ranking officers employed 
on shore are the only real reserve of flag officers, captains, and 
commanders that we have. 

The chief naval activities on shore that require naval personnel 
are: 

The Navy Department, its bureaus and offices. 

The Naval War College, Post Graduate Schools, Naval Academy, 
training stations. : . 

The naval districts. 

, The navy yards and stations. 

Inspection duty. 

Recruiting duty. 

Aviation duty. 

Radio duty. 

To one who has not looked into the details of the shore estab- 
iBidiment it may be impracticable to appreciate why so much of 
the naval personnel is required for this duty. To make clear the 
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reasons for this it is necessary to go somewhat more into detail 
than might otherwise be interesting. But it being the object of 
this paper to give a clear estimate of our needs, it is essential to 
set forth the requirements. The series of tables which follow are 
simply a general summary showing the numerous and varied 
activities requiring line officers and enlisted men on shore. 

The first table—that for the office of the Chief of Naval Opera- 
tions—is gone into detail, because this is really the staff which 
administers the navy as a whole. The personnel requirements are 
in accordance with the organization of the office approved in 1920. 


TasLeE XVIIIT.—Line Orricer REQUIREMENTS; OFFICE OF CHIEF OF 
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*Includes board of inspection and survey. 
Total number of line officers, 104. 


There are three Navy Deparment bureaus under the cognizance 
of line officers. These are Navigation, Ordnance, and Engineering. 
The requirements under these bureaus are summarized in Table 
XIX. The numbers given were ascertained in the same detailed 
manner as were those in the table showing the requirements for 
the office of the Chief of Operations. To insert so much detailed 
work here would be an unnecessary encumbrance. Therefore, only 
summaries are given, as these in themselves demonstrate the facts 
to be presented. 
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TapLeE XIX.—REQUIREMENTS FoR LINE OFFICERS AND ENLISTED PERSON- 
' NEL, BurEAuS oF NAVIGATION, ORDNANCE, ENGINEERING 
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Total number of line officers, 526. 

The naval districts, navy yards, naval stations and bases are 
essential for the administration and operation of the navy. There 
are more navy yards and stations than are required for the most 
efficient operation or the best economy. But so long as these 
Stations are operated they must have sufficient personnel to pre- 
vent further waste of the public funds. In Table XX will be 
given the line officer and enlisted men requirements for all the 
naval districts, navy yards, naval stations and bases, and minor 
stations. 

_ Under the naval stations and bases are included those in the 
Philippines, Guam, Samoa, Hawaii and the West Indies. 

Under miscellaneous are included the General Board, office of 
the Judge Advocate General, office of the Secretary of the Navy, 
Naval Examining Board, Shipping Board, Army General Staff 
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Taste XX.—Line Orricer AND ENLISTED PERSONNEL REQUIREMENTS FOR 
Nava. Districts, NavaL Stations, BASES, ETC. 
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Total number of line officers, 676. 


College, Supervisor New York Harbor, Naval Home Philadel- 
phia, naval attaches at the embassies and legations, the Pacific 
Coast Communication Service, and commissions to foreign 
countries. 

A large number of the enlisted men required for duty in. the 
navy yards and stations, and the naval districts, is in connection 
with the district craft. There are about 1000 of these of various 
types, including ambulance boats, barges for fueling, etc., der- 
ricks, dredges, ferry-boats, car floats, lighters for various uses, 
pile drivers, scows, tugs, patrol vessels. All of these are in con- 


stant use. They should be operated by naval crews because their 


operation is cheaper than with civilian crews; the regular navy 
men on these craft form an important part of the trained reserve 
for the fighting ships; it gives the older men an opportunity for 
shore duty which is essential for the morale. They must be 
available for use twenty-four hours of the day, which is prac- 
ticable with naval crews, but not with civilian crews. 

The numbers of officers that take the course at the Naval War 
College and those that take the post graduate courses depend on 
the size of the total operating requirements for sea and shore. 
The number of men at the trade schools and the training stations 
likewise depend on the size of the operating forces at sea and on 
shore. The next step, therefore, is to summarize the sea forces 
and those required for the shore establishment. 
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A summary of the shore duty requirements follows: 


TasLE XXI.—ReEQUIREMENTS OF COMMISSIONED LINE OFFICERS AND 
ENLISTED MEN For Duty on U SHORF IN TIMES OF PEACE 
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Total aia of Hine cbicere, 1307. 


Taste XXII—Line Orricer AND ENLISTED PERSONNEL REQUIREMENTS 
For SEA Duty AND SHORE Duty IN TIME OF PEACE 
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Total number os line Se 6508. 


THE REQUIREMENTS FOR THE NAVAL War COLLEGE, Post 
GRADUATE COURSES, AND TRAINING 
The Naval War College has at last come into its own and gained 
its place in the sun. After years of effort on the part of a few 
enthusiasts, the service has learned to recognize not only the 
desirability of having all the high ranking officers pass through 
the college, but the necessity for it. Many officers have gone to the 
War College either in open opposition as to the benefits claimed, 
or doubtful in regard to them. If after completing the course 
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there is a single officer who does not feel that he was benefited, 
or who does not hold that all officers should be required to take 
the course, such officer has not expressed himself. 

In the August, 1920, number of the U. S. Navav INstiITUTE 
PROCEEDINGS there is published the “ Report and Recommenda- 
tions of a Board Appointed by the Bureau of Navigation Regard- 
ing the Instruction and Training of Line Officers.” The desira- 
bility of and necessity for comprehensive instruction and training 
of line officers throughout their active service is clearly shown, 
There can be no question as to the logic of the reasoning and the 
soundness of the conclusions reached by this board. The numbers 
of officers required for the carrying out of these recommendations 
could, of course, be best calculated by the Bureau of Navigation 
which has approved the report of the board in toto. Such esti- 
mates as follow herein are simply given for the purpose of show- 
ing that a certain number of officers should be allowed for the 
colleges and schools, and that the proper numbers can be caleu- 
lated by a simple method. 

In peace times the course at the Naval War College is of para- 
mount importance. All officers should have it before reaching 
the grade of rear admiral. There must be provision in the peace 
time requirements to allow for the number of officers who con- 
stantly should be in attendance. If such allowance is not made the 
regular sea and shore forces will be greatly handicapped by con- 
tinual shortages. It is also important that there should be this 
allowance, as the officers who are in attendance are, together with 
certain others performing shore duty, the only trained reserve 
in the higher grades. 

There should be two War College courses, one for the officers 
in the grades of lieutenant commander and commander, and one 
for those in the grade of commander and captain. For con- 
venience in administration; as well as for educational considera- 
tions, there should be a definite policy in regard to what officers are 
eligible for the courses, and the numbers to be in each of the 
classes. 

Every officer should preferably complete the junior course prior 
to commanding a ship as large as a destroyer. Every officer 
should preferably complete the senior course prior to commanding 
a battleship or a battle cruiser. If this is adopted as policy, then 
the officers taking the junior course should be taken from the’ 
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upper-half of the lieutenant commander’s list and the lower half 
of the commander’s list; those taking the senior course should 
come from the upper half of the commander’s list and the lower 
half of the captain’s list. It is not held that this is an absolute 
requirement, as the administrators may find from a more com- 
plete estimate than is made here that some other division is better, 
as in the recommendation of the board referred to above. 

However, using the above as a basis it is a simple matter to as- 
certain the number of officers that should be in each of the 
classes to insure all the officers taking the courses. There are 
required for shore duty and sea duty a total of 742 captains and 
commanders. One half of this number, 371, must have the op- 
portunity of taking the senior class course between the times of 
reaching the upper half of the commander’s grade and the upper 
half of the captain’s grade. This normally should be a period of 
approximately eight years. Therefore, allowing for casualties, 
there should be 50 officers in each senior class. The proportion of 
captains to commanders should be the same as that between the 
two grades, which would make in each senior class 17 junior 
captains and 33 senior commanders. By the same process of 
reasoning, allowing a period of 10 years as the average time of 
passing from the middle of the lieutenant commander’s list to the 
middle of the commander’s list, there would be required for each 
junior War College class a total of 85 officers, distributed in the 
proportion of 23 junior commanders and 62 senior lieutenant com- 
manders. 

The assignment of officers to the War College is necessary if 
our high ranking officers are to have the knowledge required for 
the successful operation of the fleet in time of war. There is 
no more important duty for an officer in time of peace. These 
officers. cannot be ordered to take the courses unless there is 
an allowance for them in the authorized numerical strength, The 
success of the navy as a fighting organization in time of war 
depends more than anything else on the qualifications of the high 
ranking officers. It is unjust to these officers, to the naval service, 
and to the country, to deny them any opportunity for attaining 
fighting efficiency. Therefore the few additional officers necessary 
in order that all may have such opportunity must not be begrudged 
by the legislators. : 
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Younger officers, after they have been commissioned from five 
to ten years, should be assigned to take the general line course 
in order (1) to confirm the Naval Academy education in the 
light of their sea experience, (2) to start them in the study of 
command and staff duty, and (3) to broaden their understanding 
of the conduct of affairs in the political, economic and industrial 
worlds. 

In addition to the year’s work of the general line course, a cer- 
tain proportion (say 10 per cent) should have special instruction 
in the theories which govern the design of ships, engines, guns, 
torpedoes, etc. In order to insure this there must be post grad- 
uate technical courses covering these subjects. It is the practice to 
assign a number of officers who show special inclinations for this 
duty to classes at the Naval Academy, industrial plants, and cer- 
tain of the universities. This practice must be continued if we 
are to develop sufficient officers with the necessary technical 
knowledge to insure the ability of putting into practice certain 
things which practical knowledge show to be necessary or desir- 
able. The great field to be covered requires at all times no less 
than 100 of the younger officers to be taking post graduate tech- 
nical courses. These should be evenly divided in the grades of 
lieutenant and lieutenant (j. g.). 

A summary of the officers who should be allowed for educa- 
tional purposes is: 
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This is only about 6 per cent of the total line officer require- 
ments. 

The figures arrived at by this method of calculation are not so 
large as if the recommendations of the board, above referred to, 
were followed. It is acknowledged that it would be better to adopt 
the board’s report in its entirety and base all the calculations on 
the recommendations contained therein. But, as previously 
pointed out; in all the estimates given in this paper, the question 
of cost has been considered, and the figures arrived at are not 
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those that would give the maximum efficiency, could cost be 
eliminated, but are the minimum numbers permissible. 

It has long been recognized as essential that all recruits should 
have a preliminary period of training on shore before being sent 
on board ship. This is in order to give assurance that the incuba- 
tion period for the contagious diseases is passed, and to teach 
the young men how to take care of their persons and their clothes. 
They are also given their first insight into military methods by 
preliminary instruction in handling boats, infantry, artillery, etc., 
so that when they appear on board ship they will know what it 
means to obey orders, and therefore be that much more easily 
assimilated into the organization. 

Experience has demonstrated that this period of instruction at 
the training stations should be four months. The length of this 
period together with the number of replacements that must be 
made each year determine the number of men that should always 
be under training. This is arrived at as follows: 

It has been shown (Tabie X X11) that the peace time require- 
ments of enlisted men ashore and afloat are in round numbers 
145,000. The average normal enlistments are for four years. We 
should therefore expect that one-quarter of this total would be 
lost to the service each year owing to expiration of enlistments. 
But owing to attrition from sickness, special discharges, deser- 
tion, and bad conduct, etc., the annual loss is in reality approxi- 
mately one-third of the total, and the loss from ,expiration of 
enlistments is approximately only one-fifth of the total. The total 
annual loss, therefore, is one-third, of 145,000 or 48,000. Of this 
number, one-fifth of 145,000 or 29,000. is from expirations of 
enlistment. The number of replacements with recruits that must 
be made each year is the difference between 48,000 and the num- 
ber of reenlistments.. What percentage of reenlistments.can we 
expect? A study of the statistics has shown that it varies from 
30.per cent to 85 per cent. The average, under normal conditions, 
can be taken at 60 per cent, which means that out of 29,000 men 
discharged each year on account of expiration of enlistment, ap- 
proximately 17,500 will reenlist. Subtracting this number from 
48,000 (the total annual replacements that must be made) leaves 
30,500 recruits to be obtained each year, all of whom should pass 
through the training stations. The time to pass through the sta- 
tions being one-third of a year, there should be approximately 
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i one-third of 30,500 men under training at all times. However rea 
i there is a large percentage of losses, due to various causes before Gr 
lf the recruits pass through the training course to general service, of 
\ To allow for these losses the average number of recruits under she 
(i training should be not less than 12,000. abc 
i With the low rate of pay for recruits, it cannot be expected the 
: that men who have already learned a trade will enlist in any great cat 
| numbers. It is therefore necessary for the navy to conduct a W 
le number of trade schools in order that the enlisted men may be 
; given the absolutely essential instruction in certain technical cer 
f matters that will insure the efficient maintenance and operation of to 
the ships. There have been a number of such schools in operation pe 
do 
4 to operate. These schools are for the instruction of torpedomen, on 
H radio men, electricians, machinists mates, yeomen, gunners mates; sic 
ti cooks—all of which there is no supply from civil life. The least 


sta 

number under instruction that can supply the needs is 3000 men. lea 
This number added to the recruits, makes a total of 15,000 men me 
that must be under training at all times. ing 
the 

the 


REPLACEMENTS 

It hag been shown that 6598 commissioned line officers afid ‘ite 
TE 144,285 enlisted men are necessary to officer and man the ships no 
. and shore stations on a peace basis. With the great number of me 
changes continually taking place owing to sickness, transfers to be 
rec 
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other duty, retirements, expirations of enlistments, promotions, 
and other causes, there is a continual shifting of the personnel 
from one station to another. This shifting goes on at a rate j su 
detrimental to efficiency. It should be reduced to a minimum. : 
iL It can only be appreciably reduced by having a surplus for re- © de 
placement purposes. If there is no authorization for such a sur- 





plus, all of our ships and stations are bound always to be short th 
of the number of men necessary for efficient operation. There ny 
ti never has been any allowance for these replacements. This is the i 
te main cause for the continual changes that bring forth so much ie 


) t for a number of years. They are essential. They must continue 
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ie complaint from the fleet. Unfortunately these complaints are nh 
Mh usually made in connection with the target practice reports’ and a 
- are therefore considered confidential. Neither the public nor the fir 
legislators know anything about them. It is impracticable to S i} 
| ; 


iE reproduce them here, but anyone sufficiently interested need only 
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read those portions of the target practice reports prior to the 
Great War which deal with personnel to appreciate the great loss 
of efficiency due to continual changes in personnel. It is clearly 
shown in these reports that this continual shifting, mainly brought 
about by inadequate personnel, results in our never getting beyond 
the elementary stages of training. This is not as it should be. It 
can only be remedied by having an allowance for replacements. 
What should the allowance be? 

The records show that an average of about one and a half per 
cent of the commissioned officers are unavailable for duty owing 
to sickness. It shows that about three per cent of the enlisted 
personnel are unavailable for the same reason. These percentages 
do not include those who are temporarily ill at their stations, but 
only those who are actually under treatment at hospitals and on 
sick leave. With the large number of widely scattered ships and 
stations which necessitates much travelling to and fro; with the 
leave that is necessary after a tour of strenuous duty, and for the 
men who reenlist ; with the necessity of having depots—or receiv- 
ing ships or barracks, as we call them in the navy—in order that 
the men may be assembled and distributed, it should be realized 
that there must be a percentage allowance to take care of these 
items. This allowance has been found by long experience to be 
not less than two per cent for officers and five per cent for enlisted 
men of the total operating forces. Endeavor after endeavor has 
been made by the administrators in the Bureau of Navigation to 
teduce this number, but it has been found impossible. The fleet 
cannot be supplied with personnel to fill vacancies, unless there is 
such personnel available for distribution. 

The hearings before the Naval Committees of Congress always 
develop an opposition on the part of the legislators to provide for 
these replacements. ‘‘ Why,” they ask, “is it necessary to have 
several thousand men apparently idle on receiving ships?” It 
might as well be asked why is it necessary to have store houses 
with stores in them, fuel depots with fuel in them, reservoirs with 
water in them. Just as stores, fuel, and water cannot be supplied 
to the ships and stations without having storage depots for them, 
so neither can men be supplied and distributed unless they are 
first assembled at the receiving ships. This is a necessity it is 
impossible to get along without. 
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These replacements complete the requirements for ascertaining 
the strength of our-active commissioned line officers and enlisted 
men on a peace time status. The basis for the estimate is the num- 
ber of ships now on the navy list together with the shore estab- 
lishment which present policy requires to be operated. 


Tas_te XXIII.—SumMMary or: CoMMISssIONED LINE OFFICERS. AND 
Enuistep Men Reguirep For Active SERVICE IN Peace TIMES 
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The facts to be learned from this summary together with the 
reasoning which produced it are: 

1. That to insure to the country the readiness of the navy for 
war, should such an event occur, there must be maintained! in 
times of peace a personnel of sufficient size to insure the imme- 
diate employment, in an offensive role, of the ships we possess. 
The number of enlisted men required for this purpose is 170,785. 
The number of commissioned line officers is 7114. 

2. That any reduction in these numbers will result in a corfe- 
sponding reduction in efficiency, which loss of efficiency will al- 
ways be in greater proportion than the direct shortage in numbers. 

3. That the present law which places the commissioned line 
officers at four per cent of the enlisted personnel is satisfactory. 

4. That the authorized percentage of officers in grade is ap- 
proximately correct. The chief difference being in the increase of 
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the lieutenant commanders by four per cent, and a corresponding 
reduction in the grades of lieutenant (j. g.) and ensign. This is 
mainly due to the increase in the number of destroyers which 
require lieutenant commanders as commanding officers. 

5, That as the present percentages in grades for the line officers 
are correct, it can be assumed that the percentages allowed for 
the staff corps are also approximately correct. Consequently the 
numbers in all the staff corps should be increased to correspond 
to the increases found necessary for the line. 

- It especially should be borne in mind that: 

1. In this estimate 73 per cent of the enlisted men are assigned 
to sea duty, while usually it has been found practicable to actually 
have only 70 per cent on board ships. Therefore any errors that 
may be in the summary are on the side of an under estimate of 
the actual requirements. ‘The figures arrived at are conservative. 

2. That a large number of valuable fighting ships, including 
dreadnaughts and new destroyers, are provided with only partial 
complements. That in case of war they cannot be employed until 
the crews are mobilized, and that they cannot fight until a period 
of training has been had after the mobilization. 

3. That there is no reserve for the higher grades other than a 
certain percentage of the regular officers employed on shore and 
those taking the special courses in the War College classes. 

4. That the reserve of lower officers must come from our regu- 
lar reserve force and from the upper classes of the Naval Acad- 
emy,a very few of whom have had any real training in the fighting 
line. 

5. That the reserve of enlisted men must come from the fleet 
reserve, as no others of the reserve force are men-of-warsmen 
except in name. 

Therefore the next step in our study is to look into the Naval 
Reserve Force and ascertain whether or not it can meet the 
demands which will be made on it when employed in connec- 
tion with the regular active force of 7214 commissioned line 
officers and 170,785 enlisted men. 


THe Navat RESERVE Force 
In determining the number of officers and men required to man 
our fighting ships on a peace basis, the estimate was made on the 
assumption that 292 of these ships would be operated with half 
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crews, and that 71 of them should have only sufficient personnel 
on board to insure their material upkeep. It would add greatly 
to the efficiency of the navy if all these ships could at all times be 
kept in service with full complements. This is impracticable 
owing to the cost involved. The number of additional men neces- 
sary to place these 363 fighting ships on a fighting basis is ap- 
proximately 40,000. The officer requirements are in proportion, 

But these 363 ships are not the only ones that require addi- 
tional personnel in case of war. It is a conservative estimate that 
an additional 400 vessels would be acquired immediately for 
auxiliary purposes. The crews of these 400 ships total no less than 
60,000 men and officers in proportion. Therefore we are safe in 
stating that with an authorized active strength of 170,000 men and 
7200 line officers (which numbers were found to be the peace time 
requirements) there would still be necessary for immediate use 
afloat in case of war an additional 100,000 trained sea-going men 
and 4000 trained sea-going commissioned line officers. 

These numbers, bear in mind, are needed at sea. Many ad- 
ditional will be required for duty on shore, and for the future em- 
ployment and replacements, both afloat and ashore, as the war 
progresses. The requirements for immediate service afloat, to- 
gether with trained sea-going men on shore, are what should de- 
termine the composition of the Naval Reserve Force. Just as 
there should be no officers and men in the regular navy who do not 
at some time or other go to sea, neither should there be any officers 
and men in our naval reserve force who have not been trained at 
sea and who are not qualified for sea duty and ready to go to sea 
in case of a call. 

This statement may not be in accord with the generally accepted 
belief. It is of great importance in connection with this study. 
This is because it has been assumed in allowing only partial crews 
of regulars for a large number of fighting ships that there will 
be a reserve of trained sea-going personnel available for making 
these reserve ships immediately operative. There is already im 
evidence in Congress a marked antipathy to providing the funds 
necessary to maintain a reserve force as large as 100,000 men. 
In fact there are not now available sufficient funds to maintain 
a force of that size in a manner that will insure its permanency. 
Therefore our efforts should be placed in securing a reserve of 
sea-going men and officers, and all that are not in that status 
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should be eliminated. This is the only assurance that the reserve 
force will be able to survive in a valuable capacity. 

It is held that unless our reserve force is confined to sea-going 
personnel, it will not survive. It is also held that any reserve 
which is composed of officers and men other than those who are 
qualified for sea duty is not a reserve except in name. There is 
nothing so dangerous for the success of any future war operations 
as a reliance on a reserve force which in reality exists only on 
paper. The people of the country must not be led to believe, as 
is now being done, that any man who wears a sailor hat is a sailor 
just because he wears that kind of a hat. Recent developments in 
Congress show a determination to reduce the authorized enlisted 
strength of the regular navy on the ground that we have an effec- 
tive reserve force which, in emergency can step in and take the 
place of the regulars. This is-not in accordance with the facts. It 
results in false impressions in regard to our naval strength, and if 
these impressions are allowed to predominate which they will if 
not refuted, the country gets a false sense of security which may 
result disastrously. To show that these suppositions in regard to 
the reliance to be placed in our reserve force are erroneous it 
is necessary to make an analysis of its composition. 

The naval reserve laws as they now stand on the statute books 
are the outgrowth of an appreciation of the necessity for a 
reserve force. They were framed without an appreciation of 
the proper composition of such a force, and its relation to the 
mifnerical strength of the regular service. The first fundamental 
principle violated is the neglect of confining the membership to 
officers and men who really are reserves. From a military stand- 
point a reserve is one who passes into that status from the regular 
service, and none should serve in the reserves until he has had 
Service as a regular.. By far the greater part of our reserve force 
as now constituted came into this organization not through the 
regular service, but direct from civil life. They had no previous 
military or naval training and therefore were reserves in name 
only, A large part of this personnel did not go to sea and did not 
in any way qualify for naval service. Many did not complete 
their preliminary training at the camps on shore, and a large 
number spent their entire service at the desks in the numerous 
offices maintained throughout this country and abroad. Many of 
them did no duty other than construction work on shore and as 
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stevedores. About 10,000 of them are women. 
greater part of them did everything rather than regular navy 
duty. And these are the men who are now being depended on 
to complete the cow plements of our fighting ships in case of 
emergency and to put in service the four hundred additional auz- 
iliaries that would be required immediately. The folly of de- 
pending on this is self evident. The men individually are fine; 
the principle is entirely wrong. 

Although the law authorizing the formation of the reserve force 
became effective several years before this country became a bel- 
ligerent, the Navy Department was unsuccessful in its attempts 
to organize an effective force prior to the war. As soon as war 
was declared, this so-called reserve force grew with leaps and 
bounds until it reached a numerical strength of 300,000. The 
reserve law saved the situation forthe navy. Not because it was 
a good law, but because the statutes did not permit of sufficient 
regulars to man the ships, nor the clerical force necessary to do 
the work, and therefore both the regular naval service and the 
civil service of the Navy Department were operated by the enrolled 
reserves who, in reality, were untrained regulars and clerks. In 
other words our present reserve force did not come into existence 
because of the possibility of war, but because of the actuality of 
war. As certain as this organization found its creation because 
of the war, just as certain will it find its death because the war is 
over. It cannot be saved unless the laws are changed, and unless 
we come to appreciate the fact that the only reserve that sho@ild 
be maintained in times of peace is one that is at all times qualified 
for sea service. 

The attrition taking place in the reserve force has been steady 
since the Armistice. During the year 1921 a large number of 
enrollments will expire. The majority will not reenroll. In two 
years from now the reserve force will be a mere skeleton. To 
keep it alive requires much more money than Congress appears 
willing to appropriate. 

If the limits of this study permitted, further reasons could be 
given to show that our reserve force cannot survive as an effective 
force under present conditions. This is evident to anyone who 
has studied the subject. The assertion is made here because our 
regular force is being depleted on the false assumption that we 
are going to be able to rely on a defunct reserve in case of another 
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war. We must do something to make and keep our reserve force 
effective. The first step is to eliminate the non-sea-going portion 
and place our efforts into building up the sea-going part. Even 
with 170,000 men in the regular naval service we require an active 
sea-going reserve of not less than 120,000 men with corresponding 
officers. Otherwise the navy will not be able to throw its full 
force into any future war that may come. The numerical strength 
of the sea-going reserve is far less than 120,000. 


. CONCLUSION 

There are, of course, many elements in addition to the numeri- 
cal strength which should be treated in a study of our naval per- 
sonnel situation. Practically all of them are affected by the 
numerical strength. To discuss them is impracticable within the 
limits of a paper of this sort. They will be left for future con- 
sideration. But it is important to keep in mind that if the navy 
once finds itself in a position where there is sufficient force to 
work with, the other problems which confront it will be com- 
paratively easy. 

Even if our ability to start immediately on a whole-hearted offen- 
sive should not effect the final outcome of the next war, it will of 
necessity have a great influence on the length of the war. It is an 
historical fact that the longer a war lasts the greater the expendi- 
ture in lives and money. It is our duty to make this expenditure 
as small as possible. This cannot be done unless the navy is al- 

“ways ready for immediate offensive operations. The navy cannot 
be ready for such operations unless there is maintained an active 
regular force of not less than 170,000 men with corresponding 
officers, and an organized sea-going reserve of not less than 120,000 
enlisted men with the corresponding officers. These numbers 
are simply a matter of arithmetic. Should there be partial dis- 
armament, there should, of course, be a corresponding reduction 
in personnel. On the other hand should Congress make pro- 


vision for new ships, there must be a corresponding augmentation 


in the number of officers and men. 

These potent facts having been pointed out, the navy must 
guard against the public getting information which is not in 
accord with the truth. It is such information that leads to false 
assumptions and consequently to inadvisable legislation. There 
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is evidence now of this in the avowed intention of Congress to 
réduce the numerical strength of the navy enlisted personnel to 
100,000 men. Jf this is done, it means that the ships of the navy 
will revert to conditions even worse than those pointed out by the 
commander-in-chief of the Atlantic fleet in the confidential report 
made in 1915, previously quoted.’ 

Let us not forget that, “ Men fight, not ships.” 


*See page 1169. 
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RADIO COMMUNICATIONS 
FROM AN OPERATOR’S VIEWPOINT 
By Lieut. COMMANDER C. N. INGRAHAM, U. S. Navy, 
Aide and Force Radio Officer, Staff of Commander Destroyer 
Force, Pacific, U. S. S. Charleston, San Diego, Calif. 





The present state of Naval Radio Communications, from the 
operating viewpoint, is capable of great improvement. The steady 
progress made in recent years in quality and quantity of radio ap- 
paratus has not been followed by a corresponding increase in effi- 
ciency of operation. The service may successfully meet this prob- 
lem if we realize more fully the importance of radio, and attain a 
greater knowledge of the limitations and possibilities of radio 
communications. 

One of the cardinal principles of warfare is the concentration 
of a superior force at the critical time and place. This is a col- 
lective effort of the highest degree. Coordination is the most im- 
portant element in any collective effort. Communication is the 
most vital factor in coordination. Accurate and speedy dissemina- 
tion of information and transmission of orders is the ultimate aim 
of our naval radio communications. 

A commander-in-chief cannot hope for a successful campaign 
without an efficient communication system. It is up to the com- 
munication personnel to deliver such an efficient performance of 
duty as to obviate the danger that efforts of flag and command- 
ing officers may become, through failure and. delay in communi- 
. cation, individual unit efforts, which would defeat the cardinal 
principle of naval warfare. Obviously then, since communication 
is vital to those in command, it is from these officers that the 
impetus for the betterment of naval radio communications must 
come. In order that they may give the movement the proper di- 
rection, these officers should know the limitations and possibilities 
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of radio communication in much the same manner that they are 
cognizant of the same factors in any system of visual signals, 
Unfortunately, radio is a recent development still in the process 
of rapid changes and improvements, and is, consequently, a diffi- 
cult subject in which to keep oneself fully informed. 

In all departments of the naval profession, while material never 
reaches the ideal of giving perfect satisfaction, I believe that most 
faults develop and failures occur by reason of the personnel 
falling short of perfect performance of duty. This is the case in 
radio. To a lesser degree than “ Wooden ships—iron men; iron 
ships—wooden men,” may the relative advance and retrogression 
of apparatus and personnel be compared. Not all limitations of 
radio communications may be ascribed to personnel, but I have 
seen makeshift apparatus operated with more reliability, at greater 
distances, with efficient personnel, than more recent apparatus of 
higher power and supposedly greater range, with inefficient per- 
sonnel. In most cases this was due to the superiority of the per- 
sonnel operating the makeshift apparatus—superiority in the point 
of morale. 

We are all decrying a lowering of morale among our enlisted 
men, ascribing it to causes varying from rapid demobilization and 
high rate of pay in civil life, to the inexperienced and youthful 
personnel of this day. All of these are doubtless contributing 
causes which go to make up an unsatisfactory condition. We 
cannot place the blame for, nor correct conditions which are 
beyond our power to contro]. We can, and should take such steps 
as are in our power to better as a whole, or in part, those con- 
ditions which lie close to us and contribute greatly to this lower 
state of morale. Any advance in morale must start at the top and 
permeate downward through the forces of inspiration and ex- 
ample. I do not believe that the enlisted man of the present day 
can, or will, be reached through any other method than by example 
and by corrective measures. Respect and admiration for. his 
superior officer will lead him to do more than his duty. Fear of 
punishment will breed only compliance with commands or orders. 
He can be led to any end by the proper leader, but can be driven 
only so far. There is no better way to gain the enlisted man’s 
respect and admiration than by showing him that his superior 
knows more about his game than he does himself. This breeds 
in him a desire to reach the same degree of perfection. 
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In radio this is perhaps truer than in any other branch, due to 
the fact that it is a new, everchanging, and somewhat mysterious 
game, and, is regarded with something akin to awe by those who 
do not know it. If one excuse, which the operator knows is 
invalid; is accepted by a superior, new ones are thought up and 
the game of “ putting something over” becomes a more engrossing 
one than the radio game. In addition, the operator begins to think 
his officer does not know as much as he and rests content with 
his superiority, and he might believe that his superior does not 


care much, and would not appreciate his best work, even though 


it reached perfection. But the officer who can send and receive, 
can command the respect and enforce the obedience of the men 
under him, and in no other way can he do it. If he can send and 
receive more accurately than they, he has their admiration and 
gains efficiency through their emulation of his expertness. Once 
an officer learns to operate, he has valuable talents above those of 
the enlisted man which render him in every way a more capable 
and efficient operator. 

The first fleet radio officer under whom I served, then Lieu- 
tenant S. C. Hooper, could operate faster and with a greater de- 
gree of accuracy than any man under him. He was the fleet 
radio officer in the days when, if ship operators were kept out 
of port unexpectedly, they might ask one of the shore operators, 
“Say, old man, how is it to call Gertrude and say I can’t get in 
today”; when Morse and Continental were mixed according to the 
desire of the sender, and when no regard was given to any form. 
By continual practice he learned to tell each vessel in the fleet by 
her spark, almost unerringly, and to distinguish, by certain pecu- 
liarities; the sending of each man under him. He was not the 
only competent officer operator in the fleet, but in being one, and 
realizing its importance, he was able to take the necessary steps 
to see that all radio officers be detailed for that duty alone, and 
that they give to their work a certain number of hours each day 
including one watch. Though all of these did not take advantage 
of the opportunity to become proficient operators, a certain per- 
centage took enough interest in the work to master operating. I 
know that some of those who made good, disliked the assignment 
at first as much as, or more than, those who did not make good, 
but later became interested through the determination to do their 
best in any position assigned. For it is interesting after the long 
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and tedious practice necessary to acquire proficiency is finished. 
It is as much a real game as auction bridge, and requires infinitely 
more finesse. 

When this officer left the fleet, he had brought it to the highest 
state of efficiency possible at that time with the apparatus provided, 
Every operator in the fleet wanted, above all else, to “ burn up” 
the fleet radio officer, and at the same time send “ good stuff.” 
They could not do this, but they kept trying. Each operator hated 
to be obliged to ask for a repetition of any part of a messaga 
because the fleet radio officer never did. Mr. Hooper would tell 
them he had transmitted so many miles, or had received such and 
such a distance with a stated apparatus, and they would endeavor 
to beat that record. At one time, in Vera Cruz, at a conference, 
he said he had copied a message from Nauen, Germany, where a 
new spark station had just been installed. One operator, I know, 
sat up all night the following night with the radio room completely 
shut up—not even a fan going, for fear of induction—and copied a 
complete message from the same station, on a crystal detector 
where the fleet radio officer had used an audion. You may say 
that such things as this officer was able to do are not possible with 
the fleet at its present proportions. No, not as a whole, but dis- 
tinctly YES, if all forces, squadrons, and divisions, had officers 
well versed in operating and in procedure. 

An officer must know operation to its finest detail to have an 
efficient radio force. Naturally, he must have material from 
which to form opérators. Here again, the cooperation of the 
senior officers can be of great value. In many cases the divisional 
officer, upon being ordered to transfer one man to the radio di- 
vision, calls for the boatswain’s mate and asks which man is least 
useful, and that one goes. Or, to be more charitable to them, di- 
visional officers may call for volunteers and select the least useful 
of these without inquiring into their qualifications. If he is useless 
in the mechanical details of drills and lazy about work, he has less 
chance than the proverbial snowball to become even a fair operator 
—radio, certainly, is no place for deadwood. 

The principal causes of the poor state of operation in radio 
communication are interference, static, and faulty sending; of 
which interference is the most important. This could be reduced 
to an unimportant factor by intelligent supervision. The most 
frequent causes of interference are: 
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1, The operator refuses to observe the rights of others to finish 
communication already established by them before he can use the 
same wave length. In some cases this may be merely carelessness 
in failing to listen in before opening up, but in many cases oper- 
ators hear the other vessels transmitting, and in the endeavor to 
clear traffic, will increase power to the maximum and try to force 
his message through. It may also arise from the fact that some- 
times the originating officer, on being told that his message must 
wait on account of the other vessels sending, orders, “ Get that 
message through.’ A complete understanding of the problems of 
radio communications would obviate such an order. 

2. The power of transmitting apparatus is not regulated ac- 
cording to the demand of the moment ; that is, it is not reduced to 
the minimum consistent with reliable communication. This also 
causes interference on neighboring wave lengths on vessels nearby. 
But, in order to intelligently regulate the power, the operator must 
know approximately distances of station for which messages are 
destined, and must take into account the strength of static. The 
superior officer who understands radio communications, keeps the 
radio room informed of the location of the vessel with which it 
is desired to establish or maintain radio communication. Oper- 
ators usually open up on the highest power in order to be certain 
to reach the other vessel. Intelligent officer supervision would 
reduce this fault, and in time, would obviate it. 

3. The tuning of the modern apparatus and the-use of rejectors 
and acceptors, where fitted, would decrease the “ interference ” 
excuse if the operators were properly instructed in the use of the 


’ jnstruments. Here again intelligent officer supervision would pro- 


vide for the instruction of operators in the proper use of the 
instruments. I remember in an inspection of one vessel, the in- 
struction books issued by the department were found in the safe 
of the communication officer, having never been touched. 

But the “ interference ” excuse is, as often as not, a case of pure 
laziness on the part of the operator who does not care to make 
the necessary effort to concentrate on one of two spark tones. 
Where signals are of equal strength, one spark can usually be 
read through another one by concentration on the one tone for 
very few sparks are exactly alike. Here again the officer operator 
comes to the front. He has learned to concentrate, can do it with 
less effort, and therefore will concentrate and get his message. 



















1206 





Rapio COMMUNICATIONS 


“ Static” is another excuse given by operators for inability to 
get messages through. It, also, is a perfectly logical excuse, but 
only in the minority 6f cases where it is given, does static actually 
prevent communication. Up to the point where static discharged 
occupies fifty per cent of the given period, messages can be easily 
read by those who are able to concentrate. It may require repeti- 
tion, but if intelligent operators are sending, it should not require 
anything more than “heavy” sending or repeating each word 
twice.” 

One of the most frequent causes of inaccurate communication 
and of slow communication is that of too rapid sending. This 
also, has a distinct bearing on the question of interference, since 
invariably repetitions of all or parts of messages are required. 
The transmitting operator will usually endeavor-to “ burn up ” the 
receiving operator by a burst of “ speed,” in which he cannot send 
accurately, and which he probably could not read himself if he 
had not the message before him. Also the receiving operator will 
answer a “call up” with a speed which he himself would be in- 
capable of receiving. This deceives even a good operator, who 
endeavors to send according to the ability of the receiving oper- 
ator. Proper regulation of speed of transmitting would do much 
to increase the efficiency of communications in which, as in every 
other branch, accuracy must be the first consideration. Yet if the 
officer in charge cannot operate, he cannot control this, though he 
gives a thousand orders. 

The result of all this is that, excepting in cases where com- 
petent officer operators who are interested in their work are in 
charge, radio communication is almost entirely controlled by en- 
listed personnel. There is no other department which is so con- 
trolled, yet» there is no other branch which is more important 
strategically or tactically in peace or war. 

I have endeavored to bring out the salient features of the 
faults at present existing in radio communications and have tried 
to show that each fault may be lessened and finally eradicated by 
proper officer operator supervision. I can go further and show 
that in war time, officer operators can solve some problems ,con- 
nected with scouting, in addition to that information furnished 
by the radio compass, without seeing the enemy, providing the 
enemy's radio is not entirely silent. There are minor but unmis- 
takable differences between the installations on various classes of 
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yessels, just as there are dissimilarities between the tone of instal- 
lations of the same class. There exists a marked difference 
between the note of low power and a high power note of the 
same installation. This difference also is noticeable in stages 
between highest and lowest power—to a practiced observer. An 
experienced officer operator should know the power necessary for 
certain distances. In this way he may, by hearing an enemy vessel 
transmitting, determine the class of vessel and her approximate 
distance, by means of note and power. In a like manner he may 
be able to determine relative distances between the vessel of origin 
and the vessel addressed, and from this there may be formed an 
estimate of the disposition of the enemy in regard to concentra- 
tion. The results are approximations, if you like, but the more 
experienced the observer, the closer the approximation. 

In addition, the officer operator would know which of any num- 
ber of messages were most important to deliver first, and this 
ability to discriminate would be invaluable for rapid and efficient 
communication in time of war. 

We can safely assume that officer operators would not commit, 
nor allow, any of the faults of communication I have enumerated. 
In addition, the use of wrong form and unofficial conversation 
would be eradicated. These points alone would make it worth 
while to train all radio officers, but the further points of greater 
ability to concentrate and discriminate, should make them indis- 
pensable. 

However, the trained officer operator is not the complete 
answer. Flag and commanding officers should be as conversant 
with the possibilities and limitations of radio communications as 
they are at present with those qualities of bridge signals. With 
knowledge of these points would come realization of that approach 
to perfection of devotion to duty, which they can exact from their 
radio officers. And if the best be demanded, the best will be 
given in line down from flag officers through commanding of- 
ficers and radio officers to the lowest rated man in the radio 
division. 

But to continue, necessarily flag and commanding officers 
must be indoctrinated with the idea of the importance of radio 
communication and the utter futility of conducting an efficient 
campaign without the best possible radio control. This, it would 
appear, could best be accomplished by including it in the cur- 
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riculum of the Naval War College, not as a side issue, but as one 
of the main features of strategy and tactics of chart maneuvers 
and game boards. It may be that the reader believes that I am 
overestimating the importance of radio communication, but to 
controvert this idea one has only to consult standard works of 
eminent strategical and tactical experts. In all of these may be 
found examples of failures or defeat due entirely to lack of in- 
formation, delay in transmission, inaccurate information, and in- 
ability to transmit orders accurately and speedily. The examples 
may not apply today in the factors of composition of fleets or their 
disposition for battle, but where these factors have changed, corre- 
sponding changes in other factors will be found making cause 
and effect equal. 

Obviously then, in common with all other advances in efficiency, 
the forward movement in radio must be initiated and pushed by 
flag officers by exacting from their subordinates the closest ap- 
proach to perfection that they know is practicable from considera- 
tion of the limitations and possibilities of radio communication. 
In order to approximate this perfection, radio officers must learn 
to operate and must learn “ communications.” When operators 
learn that their officers understand the possibilities and limitations 
of radio, and that their work will be taken at its face value, they 
will produce the results that are desired. For after all, even the 
lowest in the scale finds joy in a duty well performed and aec- 
curately appreciated. ‘ 
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AMALGAMATION AND SPECIALISTS VERSUS CORPS 
By CoMMANDER J. O. FisHer, U. S. Navy 





1. The keystone argument advanced in favor of corps and 
specialists is “that the activities of this particular line require a 
special knowledge and special training.” This argument applies 
equally well to both. It is the equivalent to saying that one man 
is not capable of doing all things equally well. 

2. As an argument for specialization of officers, it carries 
exactly the same weight as assigning officers to different duties. 
If used for the establishment of a corps it is equally applicable to 
the organization of all officers in corps. The objection to a corps 
is that it is not a number of specially qualified individuals along 
identical details of naval activities, but an organization of indi- 
viduals covering a wide field of activity. Therefore, an argument 
for specialists—special knowledge and experience—is not an argu- 
ment for organizing these individual specialists in a corps. 

3. Corps continually extend and increase in power and au- 
thority, all of which must be given up or taken over from the 
existing authority in the navy. The preceding conclusion is 
obvious since authority cannot rest in two places for the accom- 
plishment of any given result. For that reason, all authority in the 
corps organization is authority subtracted from the navy and given 
to an organized few in the navy. 

4. The next step after the formation of a corps of-officers is 
to provide enlisted personnel. The first step has already been 
made by the medical corps in acquiring hospital corpsmen, over 
which they have greater control. If this action is necessary why 
should not gunnery officers have control of gunnery corpsmen, 
Or engineer officers, control of engineer corpsmen, or communi- 
cation officers, of radio corpsmen, or navigators, of navigation 
corpsmen? It certainly takes no longer to make a hospital corps- 
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man than a gun pointer, or engineman, or radio operator, of 
helmsman. 

5. The same development has taken place in the present supply 
corps. As the original pay corps, they controlled the expenditure 
of money under the commanding officer, who made the return to 
Washington. At that time, the pay officers were a few specialists, 
‘Since then, they have been consolidated into a corps with an 
organization established by law in the Bureau of Supplies and 
Accounts and they have acquired the control of the pay, clothing 
and small stores, commissary and, now, the purchase of all sup- 
plies except new ships. The time is not far distant when they 
may require their own supply corpsmen, and, for the same reason, 
obtain the same decision the medical corps obtained—that their 
requirements of personnel are such that they cannot be adequately 
supplied by the Bureau of Navigation. 

6. In all of these cases, the big argument for the establishment 
of a few specialists has béen “ that the activities of this particular 
line require a special knowledge and special training.” 

7. As has been stated previously, this is no argument for the 
establishment of acorps. It is an argument for the designation of 
specialists, but nothing more. The establishment of corps is due 
to the desire for power by certain specialists who realize that 
special knowledge along only one line of activity places them in 
an advisory capacity only. It does not qualify them for executive 
authority in the navy. Therefore, they acquire executive authority 
in law by weight of numbers and the desire on the part of many 
line officers to be relieved of the drudgery of details. 

8. Corps cater to mental and physical laziness in officers of the 
line. They relieve the line officer of detail drudgery. He is glad 
to escape. He pretends to admire their efficiency when he really 
wants to shirk the detail drudgery of their work. In the meantime 
the corps have transferred the detail drudgery to the junior offi- 
cers of the corps, to draftsmen and to clerks. 

g. How many officers in each corps are actually doing the 
special work for which they were trained? Most naval construe- 
tors are in navy yards or on inspection duty. Few are doing the 
work for which they were specially educated. Most of them are 
doing similar duty to that performed by line officers on inspection 
duty, navy yards, and in the bureaus. 
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40. The senior officers in the supply corps are all doing admin- 
istrative work, similar to that performed by line officers in admin- 
istrative positions ashore in navy yards and at the bureaus. Again 
in the medical corps, which is the specialty of specialties, there 
is a similarity between being executive officer of a hospital and 
first lieutenant on a ship. Few of the senior officers of the medical 
corps are doing the duty of a specialist. Most are doing admin- 
istration duty which is almost diametrically different and calls 
for broad general experience and knowledge of the navy. 

11. An analysis of each corps and the duty performed by its 
senior members will disclose that it is the exception and not the 


rule for corps members to be doing strictly specialist duty. They 


are exercising that part of the administrative authority delegated 
under the law to the corps’ bureau. They have ceased to be 
specialists and have become administrators and co-ordinators of 
specialists in the navy although their experience and knowledge 
has been limited by their corps activities. 

12, There is a season for specialists in all lines of activities in 
thenavy. But, that is not a reason for combining specialists along 
certain lines in a corps organization headed by a bureau with con- 
trol of appropriations and authority subtracted from the central 
authority. 

13. The navy consists of (1) the fleet and (2) the shore estab- 
lishment. The sole reason for the existence of the shore estab- 
lishment is the fleet. In time of war, the fleet, by the decision 
which it obtains in battle, must justify the existence of the navy 
and the expenditure on the navy. For that reason, the organiza- 


‘tion and administration of the fleet must be at least equal and 


should be superior, as an instrument for action, to the organization 
and administration of the shore establishment. 

14. The fleet is a complicated weapon. It is divided into battle- 
ship, cruiser, destroyer, submarine, mine and air forces and the 
train. The names of the different forces indicate in general their 
function in the fleet. Each force, to a greater or less degree, has 
its own tactics, its own weapons, its own personnel, and its own 
separate and distinct functions in fulfilling the mission of the fleet, 
all of which are coordinated and administered by the commander- 
in-chief and his organization. 

15. The fleet must be paid, clothed, fed, receive medical atten- 
tion. Crews must be developed and trained for each turret, engine 
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room, fire room, fire control party, for navigation and communi- 
cation, and to handle each unit of each force as a unit of that 

force. The men doing what is called engineering duty must handle 

reciprocating steam engines, gasoline engines in power boats and 

aircraft, Diesel engines and storage batteries in submarines, tur- 

bine generators and electric on the more modern battleship. Com- 

munication requires training of individuals to handle visual signal 

and radio. The train must supply fuel, fresh provisions and 

other necessary supplies and repair facilities. ‘These are only a 

few of the multitudinous activities in the fleet. 

16. Officers are assigned to different ships as navigators, gun- 
nery, engineer, turret, fire control, medical and supply officers, , 
first lieutenants, communication officers, engine room watch, deck 
watch, and all of these details to duty are for varying periods of 
from one year to three years. 

17. Tocontinue in one line of duty for a period of three years 
is the first step in making a specialist. To continue for a longer 
period than three years in a particular line of duty is to be limited 
in opportunities for broadening an officer’s experience. Only in 
the medical profession are more than three years’ special instruc- 
tion and training allowed to make a’specialist. And, three years’ 
experience and training in any particular line of duty mentioned 
above, or on any particular type of ship mentioned above, will have 
a similar effect in training a specialist. After three years spent 
in a special line of work, an officer then by change of duty, acquires 
a broader knowledge and experience in the navy. If he belongs 
to the line, the duty available for him is much broader, and fur- 
nishes a much wider range of experience than as though he 
belonged to any corps. An officer of any corps after a three 
year tour of duty is limited as regards the opportunities for gen- 
eral experience open to him. Officers of corps are cut off froma 
great many activities for which they are well fitted. Vice versa, 
corps cut off many line officers from acquiring experience in the 
activities of that particular corps as limited in general by the duties 
assigned each corps. 

18. Line officers have, in the past, controlled the navy. They 
have done so not by virtue of any God-given right of birth or by 
any other special privilege, but solely by virtue of custom based 
on the fact that their range of duty and the variations in duty 
to which they may be assigned and for which they may be held 
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responsible for results, is much greater than that of any specialist. 
In the navy, if a ship is given a particular mission, that ship must 
accomplish the mission, and the commanding officer is held respon- 
sible. If a man gets sick and he has no doctor, it is up to the 
commanding officer. If the pay officer dies, the commanding of- 


" fcer must assume the responsibilities and detail a relief from the 


line officers. If the ship runs aground and receives much damage 
and must be repaired, the commanding officer must make the 
necessary arrangements and pass on the repairs. If it becomes 
necessary for a commanding officer to build a storehouse or a dock 
and there is no civil engineer available, the commandant or the 
commanding officer must get the result. If there is no chaplain, it 
is up to the commanding officer to hold services. 

19. In other words, the duties and responsibilities of line offi- 
cers are the direct growth from the duties and responsibilities of 
commanding officers and exactly as no commanding officer can 
evade any duty and responsibility which is necessary to the oper- 
ation of his ship in the accomplishment of a given result, so should 
no line officer evade duty which will qualify and train him to 
shoulder the responsibilities of commanding officer. 

20. In the organization of the fleet as examined above, we 
have many specialists who assist commanding officers and force 
commanders in their duties. The specialists, however, are not 
limited to the members of a corps, but include all officers other 
than those under instruction and those in command. Neither is 
there any corps organization in the fleet. Members of corps are 
all doing their assigned duty. But, as specialists in the fleet, they 
are not organized under the law with control over any activity 
in the fleet. It is realized that if a number of individuals with 
limited knowledge and experience in fleet activities were permitted 
to organize under the law, with control of any part.or function of 
the fleet, the commander-in-chief would be handicapped in his 
control. The corps authority would have to be subtracted from 
his authority. Corps control would have to be subtracted from his 
control, and corps responsibility would have to be subtracted from 
his responsibility. It is apparent that if corps organization were 
permitted in the fleet, the unity of authority and responsibility 
hecessaty for obtaining the right decision in battle would be 
wanting. , 
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21. To summarize, we define a specialist as being an officer 
with special training, knowledge, and experience in one of the 
many activities in the navy. We define a corps as being an organi- 
zation of individuals, under the law, centering in a bureau and 
controlling special activities in the shore establishment, for which 
the bureau’s appropriations may be expended. We define amalga- 
mation as being an organization in which junior officers are given 
training and experience along the broadest and most comprehen- 
sive lines of activity in the navy, with opportunities for special 
education and training as they show inclination therefor, and 
where the senior officers in the navy with a broad and general ex- 
perience occupy positions as commanding officers and in adminis- 
trative functions in the shore establishment, all under a single con- 
trol with undivided authority and responsibility for the efficiency 
of the navy. 

22. The fleet is operated without any corps organization. The 
shore establishment is operated by corps and bureaus. The 
bureaus are necessary to perform the same functions that they 
perform at the present time. But every bureau in the Navy De- 
partment can be efficiently administered by officers from the fleet, 
What bureau activity cannot be accomplished with the fleet per- 
sonnel ? 

23. The question therefore evolves around the proposition— 
Are corps necessary for the shore establishment when amalga- 
mation with specialists doing special duty is sufficient for the 
fleet? This is the question to which the answer is required. It 
is undoubtedly easier for the members of a corps to assimilate a 
limited experience in their corps than to acquire experience and 
knowledge of more of the activities of the navy. It is undoubtedly 
easier for line officers to shirk experience along certain lines and 
to permit the organization of corps to take over those duties. Line 
officers must remember, however, that each duty necessary to 
the navy in which they have had no experience subtracts from 
their qualification to control the navy. 

24. More and more are naval activities in the shore establish- 
ment coming within the control of corps through corps control ef 
bureaus. Why should a corps control a bureau which controls 
certain functions only of the shore establishment of the navy? 

25. The fleet has many functions included in its activities, and 
the activities of its forces. No corps controls any function in the 













































AMALGAMATION AND SPECIALISTS VERSUS CORPS 1215 





_ fleet. Functions in the fleet are just as complicated and call for 

the just as much special knowledge and experience as the bureau 

ani- functions in their relation to the shore establishment. The fleet 

and contains more specialists than any bureau of corps. But the fleet 

rich contains no corps. There is no activity in the navy which is not 

Iga- duplicated in the fleet. 

ven 26. The fleet has unity in authority and responsibility. The 

wee shore establishment has not. The fleet has many specialists and ' 

cial nocorps. The shore establishment has many corps and no more | 

and specialists than the fleet. 

She 27. The organization of each corps, with its central authority 

a, in a bureau controlling appropriations made for the benefit of the 

aes navy, weakens the unity of authority and responsibility for an 

wi. efficient navy. i: 
28. Specialists are necessary. They always will be neces- | 

He sary. But the necessity for specialists does not require their 


organization under the law as a corps. 

hey 29. Why is an organization, under the law, centering in a 
bureau, necessary for civil engineers and not for navigators? for 
supply officers, and not for gunnery officers? for naval construc- ) 
sf tors and not for engineer officers? for medical officers and not for 
first lieutenants? Why should officers doing special duty con- 
nected with pay, commissary, clothing, accounting at navy yards, 
iga- requisition and issue of supplies, all of which are different, be 


the organized into a corps under a bureau controlling expenditures 
It under appropriations made for the navy? 

mir 30. Is it not apparent that the organization of these officers in 

and a corps is unnecessary to the accomplishment of these functions 
dly and the administration of the bureau? | 
and 31. Members of corps, by virtue of what they know of navy 
ay activities outside their specialties, qualify for administrative posi- 

fo tions-in the bureaus and elsewhere in the shore establishment. 

rom An officer of a corps who has had bureau experience only is not 

qualified to administer the bureau in the interest of the navy. 

ish- Why, then, should each corps have its own bureau? Why should 

I not each bureau make use of various classes of specialists as their 

f 


. special knowledge, experience, and inclinations especially qualify 
vy* them, for one of that bureau’s activities ? 

32. For instance, each bureau requires an accounting of that 
bureau’s appropriation. Why should that duty not be done by an 
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accounting specialist? As a matter of fact, it is, by an officer as. 
signed that particular duty (7. e., a specialist by assignment to 
duty.) Of course, he may be unfamiliar with that duty at first, 
but he learns it and adds to his general knowledge and experience 
in the navy. The only reason for not assigning officers with ex- 
perience in that particular duty in each bureau is that officers with 
that special experience are members of a corps, and that their 
corps or bureau would immediately apply for an increase of offi- 
cers in.the corps to handle these additional details. 

33- No bureau wants to be the indirect cause of increasing the 
number of officers in a corps, centering in some other bureau, and 
thereby decreasing their own relative authority. 

34. Amalgamation does not mean that all officers must qualify 
in all the forty-eleven activities of the navy. Such a requirement 
is absurd. Under a corps organization, all members of a corps are 
not qualified in all its special activities, any more than are all the 
line officers qualified in all the activities of the line. 

35. At present when an officer is assigned any duty for which 
he is available under the law, he must assume the responsibility 
of his rank and grade in that duty. He may have a general aca- 
demie knowledge of that particular duty and have had no practical 
experience, and no special knowledge, but he can get assistance 
from others who have had, he can study the service literature on 
that duty and as an incentive for his intensive study, he must 
assume the responsibilities for results. 

36. In assignment of officers to duty, a reasonable common 
sense basis is generally followed of consulting the qualifications 
and preferences of seniors and assigning juniors where there are 
opportunities for instruction. 

37. This is not only the case in the line, but in every corps. 
There are naval constructors who have never done any legitimate 
design work and there are naval constructors who are specialists 
in duty as superintending constructors at private ship yards and 
in hull division work at navy yards. There are officers in the 
supply corps who have never done duty as supply officers of navy 
yards ; others who are always assigned duty as accounting officers 
ashore ; and still others who specialize in disbursing pay. There 
are officers in the medical corps who have specialized in eye, eat, 
nose and throat; others as operating surgeons; others as general 
practitioners. 0 
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38. To define corps activities as a specialty is a misnomer. 
Corps are made up of specialties. The bureaus as the center of 
a corps is an administrator of specialists. The bureaus as a 
subdivision of the Navy Department are administrators of spe- 
cialties. As the experience of the bureau personnel in the navy 
is broad and general, that bureau is an efficient subdivision of the 
Navy Department. 

39. In fact, every officer in the navy who occupies any position 
other than commanding officer of a fleet, squadron, division, ship 
or naval station is a specialist by assignment to duty. 

40. Each bureau controlled by a corps controls promotions 
under selection in that corps by virtue of their control and power 
of assignment to duty. They can by virtue of this control develop 
bureau spirit and bureau loyalty in opposition to navy spirit and 
navy loyalty which belongs primarily to the fleet. 

41. With specialists and promotion under selection by a board 
of rear admirals, and assignment to duty under control of the 
bureau of navigation, the temptation and control necessary to 
establish bureau rather than fleet spirit and loyalty are lacking 
and the whole navy is the recognized power which rewards effi- 
cieticy and controls the future of all officers. 

42. The whole history of development of corps in armies and 
navies could be written up as a brief which could be known as 
the “Why of Corps,” a splendid example of what logicians term 
arguing in a circle. 


THE PRINCIPAL ARGUMENT 
The principal argument: The navy is now so big that people 
must specialize. No man can know all about the navy. 


First STEP 


Specialists are designated. They are given rank and precedence. 
They are organized as corps in law with a bureau and with execu- 
tive power, all of which are subtracted from the central authority. 


SECOND STEP 


As time goes on, corps have increasing weight along executive 
lines, First one corps and then another, as the quality of their 
leadership determines, acquires a preponderating influence in the 
counsel of the Secretary of the Navy. 
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FINAL STEP 


The final act is after we have had a navy run first by supply 
corps; then by gunnery corps; then by tactical corps; then by 
engineer corps ; then by construction corps ; then by medical corps; 
then by navigators corps; then by marine corps, etc. The secre- 
tary and different members of the corps finally realize that they 
need some co-ordinating authority. So a naval general staff js 
established to be the co-ordinating influence. The fundamental 
requirement for the members of the general staff is diametrically 
the opposite of the original argument establishing specialists, It 
is realized that to control the navy the members of the general 
staff must have broad and general experience in all lines of actiy- 
ity. Therefore, after years of development, we finally return to 
our original position that an officer to be an officer in the executwe 
and administrative activities of the navy must have general knowl- 
edge and experience in all activities of the navy, and the circular 
argument is complete in all its error. 


END OF BRIEF 


43. A man acquires general experience and knowledge not by 
shirking details and transferring them to some other individual, 
but by facing them squarely and obtaining a right and just de- 
cision. We cannot close our eyes and render a decision on the 
plausible argument that “ The navy is so large that specialists are 
necessary ” and use that as a reason for establishing a multiplicity 
of corps. Specialists are necessary. They will always be neces- 
sary. They may be temporary or permanent. They may be 
established by law or by conditions. But, the navy needs no corps 
as a corps. 

44. The officer or officers with the widest knowledge and 
experience in all the multitudinous activities of the navy are the 
best qualified to control these activities. The qualification of line 
oficers for this control is decreased with the establishment of 
each corps which automatically cuts them off from certain ex- 
perience and knowledge. 

45. Accentral control is necessary. The establishment of corps 
which temporarily subtracts from it, eventually leads to its Té 
establishment in a naval general staff, of which the members will 
be given broad and general experience and training in all lines of 
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naval activity—or the same training line officers have had for 
many years. 

46. Many hundreds of years experience has established the 
principle “that the power to direct and control flows only to the 
man who, by general experience, knows how.” 

47. It is of little importance what happens to specialists. The 
yariations in origin and training, the environment of duty assigned, 
and among officers themselves, will always insure a greater and 
less knowledge and experience of certain special duty among 
officers. That variation may or may not be recognized in law. 

48. What is of importance is the decision on corps. Whether 
or not we shall have additional corps or shall amalgamate those 
existing at present. 

49. We need special knowledge, experience and training of 
all kinds in the navy. We need a central authority, with broad 
general experience and knowledge of all navy activities, to control 
those activities. 

50. We need no corps or other organizations of individuals in 
the navy to subtract from that central authority. 
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THE FACTOR OF SAFETY IN NAVIGATION* 
By CoMMANDER Forbe A, Topp, U. S. Navy 





Navigation began as an art, pure and simple, but science has 
been applied to it to the extent that the majority of present day 
text books, “ wrinkles,” and articles on navigation treat it prin- 
cipally as a more or less exact science. St. Thomas taught that 
where science ends faith begins. The object of this paper is to 
point out what amount of faith may be placed in it as a science or, 
in other words, how far in error may a navigator be in the ap- 
plication of his science without being culpable. 

One has only to note the many articles on navigation by naval 
officers to realize the interest they take in it. However, they 
almost invariably write on how to find the position at sea and very 
seldom on when to navigate in pilot waters. No arguments are 
necessary to prove that grounding can only occur in shoal water. 

The record of almost every court of inquiry or court martial 
in the navy for grounding brings out the question, “ Why did you 
lay a course only—distance from the point of grounding?” or 
“Why did you lay such and such a course?” The answers seldom 
carry logical weight; they seldom state it was good practice or 
refer to any authority. Nevertheless, each navigator can establish 
for himself rules for use in fog and thick weather, when in pilot 
waters, which will bear inspection. This involves a factor of 
safety. 

A factor of safety is the ratio of the breaking stress to the work- 
ing stress. When an architect designs a building he not only 
specifies that the material shall be strong enough to withstand 


*The writer is much indebted to an article by Professor W. A. Rogers, 
of Cambridge (U. S.) Observatory, published in the U. S. Navat INSTITUTE 
‘PROCEEDINGS ‘in 1881, and to officers at the Naval Observatory for their 
help in supplying data for this article. 
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the probable strain, but as a factor of safety adds to this strength 
of the material so that it will be able to withstand a greater strain 
than to which the structure is ever likely to be subjected. Asa 
result of theory and experiment, empirical formulas have been 
established by which we can approximately ascertain the break- 
ing load of a beam of certain dimensions and known material; 
but to cover all possible differences that may exist in different 
beams, to meet all unforeseen emergencies and to allow for 
changes that time and age inevitably bring, a factor of safety is 
added to the result obtained by the formula. 

A similar procedure is not generally used by navigators. Asa 
rule, the greater is his experience the more confidence he has in 
own powers and the less is he inclined to follow rules of safety. 
Professor Rogers, of Cambridge Observatory, stated, as a result 
of his investigation, “If I were asked to name the one cause 
which, next to positive negligence, produce the largest number of 
wrecks, I should say, over-confidence.’’ This is natural. A sue- 
cessful seaman must rely upon his judgment and_ it inevitably 
follows, as a result of many years of varied experience, he becomes 
convinced that his judgment is rarely in error. We all remember 
navigators in the navy whose only interest, apparently, in the 
navigation results of junior officers was an opportunity to makea 
sarcastic remark or get material for a good story. Also, we always 
see the divergence of opinion of navigators as expressed by the 
different ships’ “ position report ”’ in the fleet. 

It has been found in every field of investigation that average 
error multiplied by 3.5 should cover not only the range of error 
which is likely to occur but also practically all extreme cases in 
which a combination of errors acting in the same direction may 
produce errors of such magnitude that even the most prudent in- 
vestigator would fail to suspect. This may appear to be a bold 
statement. However, the writer has examined many records of 
data and the results all support the contention. Before passing on 
to our subject of finding the approximate limits within which, 
under ordinary circumstances, the position of a vessel can be loca- 
ted at sea, a graphic chart is presented of the plotted fall of 
shot that may be expected from the firing of 100 shots from a 
field gun, using the same range and deflection for .all shots, to 
illustrate the application of the factor 3.5 in the law of dispersion. 
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Interest in the accuracy of navigation at sea has steadily increased 
with the march of time since the voyages of the great navigators 
of Columbus’ time. It is generally accepted that Columbus him- 
self discovered the deviation of the compass. In the 16th and 17th 
centuries Spain, Holland and France offered large money rewards 
for the discovery of a correct method of finding the longitude at 
sea. The British Government in 1 714 offered a reward of 
£10,000 to anyone who should offer a solution to find the longi- 
tude at sea within sixty miles, £15,000 if within forty-five miles 
and £20,000 if within thirty miles. The general progress of 
science, accurate chronometers with means of finding their error, 
improved compasses and navigational instruments and the advent 
of easy methods of solving astronomical triangles have done much 
to reduce the error of determining the position at sea. However, 
the end is not yet come. 

When one views the records of wrecks of vessels of the United 
States as published by the Department of Commerce, it is realized 
that the hazards of the sea still exist. The large marine insurance 
companies are living monuments to the fact. There have been 
between 20,000 and 25,000 vessels listed in the United States 
during the past twenty years. The following is a list of total and 
partial wrecks, excluding those caused by collision during the 
period, except that the years of the intense submarine warfare 
have been omitted. 


Total Partilal 
Year loss loss Total 
SOOO). winds ab ok Eth as > Gh. 465 900 914 1274 
1908s 3 (te eederdeepeveeyese 366 924 1290 
968 AE SEIS ES 405 954 1359 
ROM ies 6. FI BEES beads 332 872 1204 
GREER Ten See | 1 ae ee ey Se 357 825 1182 
PC PO HE Se ye SE RE 323 886 1149 
Od re mee a CX 8 SOG Xe ee 350 976 1326 
BEES a TS wm ioe Se ey 1a aaa 447 1223 1670 
PRESS he cts Be Ls rene Se FES ew Pee 344 997 1341 
SOON ocvesdvida bd cdespuee Bd. « 282 1133 1415 
NG Fon thinks dhe Piss ba dccls baie. S05 1128 1493 
_ | RRR per rreeerey ereie coy ee 204 933 1227 
gabe a mals bagi, Git has sone sag Ei oy ie 1119 1447 
ROS). F Eile tabebie bod inne dss 274 ggI 1265 
DONE fies eel EG es -a UR 293 917 1210 
BS kes oh Wa dacke duke bas 289 789 1188 
1916 «00s. Se ee HIS A AS. oe... 317 823 1140 


(hase Med wes Rd Ob soe Rees s ; 335 












ators 
him- 
17th 
ards 
le at 
1 of 


niles 
s of 
‘ror, 
vent 
nuch 
ever, 


ited 
lized 
ance 


tates 


the 
fare 











Tue Factor oF SAFETY IN NAVIGATION 1225 


It is very hard to draw any conclusions from such a list as the 
casualties sprang from so many causes. The principal causes of 
the total losses, in the order of their occurrence are stranding, 
foundering, fire and abandoning. Of these, stranding covers about 
60 per cent of the cases. 

However, from a study of the reports of the British Board of 
Trade and the U. S. Department of Commerce a general résumé 
of information may be drawn as follows: 

(1) The number of vessels wrecked is largely dependent upon 
the character of the cargo; coal, grain, brick and stone, and ves- 
sels in ballast predominating. 

(2) As many casualties occur in good weather as in bad. 

(3) New vessels predominate over old ones in wrecks. 

(4) The total losses are about proportional to the number of 
vessels, with the exception that the proportion of vessels wrecked 
that are insured vastly exceed those uninsured. 

(5) About 50 per cent of those coming within the jurisdiction 
of courts are found to be from the preventable causes. 

From a study of insurance statistics the writer is firmly con- 
vinced that the wrecks in 1907 were caused by “ hard times ” and 
wilful destruction of heavily insured vessels and that the harvest 
of money being reaped by shipping in 1914-15, with every available 
vessel pressed into service, accounted for the comparative decrease 
of wrecks in the face of an increased number of vessels employed. 

However, the causes of wrecks with which this paper deals are 
classed by the American and British as follows: 


AMERICAN 
Error of judgment. 
Error of pilot. 
Neglect of master. 
Ignorance. 
Carelessness. 


BriTIsH 
Error, neglect or incompetence of man or mate. 
Error, neglect or incompetence of pilots. 
Improper stowage. 
Not heaving lead. 
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It will be seen they are strangely alike. The one item of neglect 
enumerated by the British classification—not heaving lead—jg 
the source of fully one-fifth the findings of culpability in the cage 
of grounding. 

From a study of groundings in the navy, the first cause is from 
not giving due weight to carefully kept dead reckoning or lack 
of dead reckoning. Courts of inquiry in many cases show that 
working back from the point of grounding to the last previous 
fix, making due allowance for current, the ship was within one- 
quarter of a mile of her dead reckoning position when she struck; 
and I think, it will be conceded, that in thick weather, with danger 
on one side and sea room on the other side, one-quarter of a mile 
is too close a margin of safety. Many most careful navigators 
regard within a mile as “exact” position for a ship out of sight 
of land. Neglect of lead comes second, mistaking aids to navi- 
gation, land marks or tangents to headlands or islands, third; 
and uncharted or incorrectly charted coasts, dangers or aids:to 
navigation, fourth. More than one cause generally existed. 

Having considered some of the causes of error that may be 
wholly or partly avoidable let us now turn to some of the una- 
voidable sources of error. They are: 

(a) Personal error. 

(b) Chronometer error. 

(c) Compass errors. 

(d) Other instrumental errors. 

(e) Dip and refraction errors. 

The personal error may creep in in many ways. It may vary 
from one side to the other or it may generally be constant on one 
side. These errors may include an inaccurate valuation of the 
index error, an error of making the contact without the middle 
of the telescope, an error of the contact itself, an error of marking 
time and a slight error of reading off the arc of altitude, an error 
caused by the rolling of the ship and an error of noting the cor- 
rect chronometer correction. The error of marking time will 
include the error of calling “mark” and the error of actually 
reading the time. No one can pretend that time will ever be noted 
closer than one second at sea from watches or chronometers. If 
an error of one second be multiplied by 3.5 an error of nearly a 
mile will result. 
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The chances for chronometer errors have largely decreased 
with the advent of wireless for getting a “tick” at frequent in- 
tervals but still we have to depend on chronometers and the daily 
rate has still to be reckoned with. Handling of chronometers, 
gun fire, motion of the ship at sea, changes of temperature, thick- 
ening of oil or the balance acquiring a magnetic polarity may 
cause a sudden change in the rate since the last “ tick.” 

It is doubtful if the chronometers of to-day are any more 
reliable than they were forty or fifty years ago. The price of 
hand labor of the greatest skill has become prohibitive and 
recourse is largely had to machinery in the manufacture of 
chronometers. Professor Rogers tabulated the chronometer 
records of several astronomical expeditions between 1850 and 
1881 and the results to be got from them is a mean daily error of 
+.41 and dividing that into the range between the greatest and 
least daily variation +1.434 we have exactly 3.5 as a co- 
eficient of safety. From an examination of recent chronometer 
records covering a period of 11 years and 6 months and throwing 
out all chronometers that had a mean daily rate of over two, an 
average of +.79 is found, with a range between the greatest and 
least daily rate of this class of good chronometers of 2.66. In 
2.66 


this case = 3.37 as a coefficient, which is slightly lower on 


account of having discarded the chronometers with a larger mean 
daily rate than 2.0. At the Naval Observatory an effort is made 
to never send out a chronometer with a daily rate greater than 
3 seconds. However, more weight is attached to the uniformity 
of rate than to the rate itself. 

The gyro-compass has almost displaced the magnetic compass 
for general use on board navy ships. The causes of the error 
in the gyro-compass are-not as well understood as those of the 
older compass, consequently, the magnetic compass has ‘been 
largely relegated to the place of “ check ” on the gyro. The causes 
of deviations in a magnetic compass and the character and degree 
of their change is so well understood that no comment is necessary 
here. As both compasses are checked by observations it follows 
that the error assigned depends on the accuracy of observations. 
Assuming that they are correct within one-half of a degree there 
remains to be determined the error of steering. Helmsmen are 
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generally permanently assigned to that duty. If a check is made, 
using a gyro-repeater in the chart house or central station, at 
frequent stated intervals of time it will be surprising to find that 
each helmsman has a mean error that does not vary greatly for the 
same course and state of weather. The writer has performed this 
experiment but the figures are not conclusive as they vary for 
each man both in regard to his length of experience and his at- 
tention to duty. Even with expert helmsmen a course made good is 
seldom steered within 2°.. That is an error of about two-thirds of a 
mile in twenty miles. This may be called “leeway,” “ current” 
or bad steering, but it is generally present. The external causes 
of “leeway” and “current ’—wind, waves and an actual cur- 
rent—have now, with faster vessels having motive power, only 
about one-third the effect that they formerly had with sailing 
ships averaging only one-third the slower speeds of to-day, 4, a, 
they are subjected to them only one-third the time. 

Other instrumental errors are mostly included in sextant errors 
and pelorus and azimuth circle errors. All instruments have con- 
stant errors of eccentricity and graduation. In addition, sextants 
have errors due to slight inclinations of index and horizon glasses, 
telescope in a plane inclined to that of the instrument, surfaces of 
shade glasses not parallel to index glass, etc. The fore and aft 
line of the pelorus may not coincide with the fore and aft 
line of the ship, the sight vanes may be out of line, the roll of the 
vessel may cause the plane of the pelorus to be canted from the 
plane of the horizon, the reflecting mirrors may be slightly im- 
clined and the sight radius—the distance between the front and 
rear sights—is so short and the sight marking so coarse that 4 
large personal error may be caused. The necessary corrections 
are dealt with in Bowditch and almost every text book on naviga- 
tion. The majority of errors are merely mentioned here to stress 
the liability to error from instrument causes. The errors vary for 
each instrument and the care taken of them by the officer charged 
with their care. 

The largest errors in taking an altitude are likely to occur from 
“dip” and “refraction.” Due to the difference in trim and the 
rise and fall of the ship the height of the eye may vary and the 
tabulated dip itself is for a mean condition of atmosphere. The 
greatest variations are to be expected when the temperature of the 
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air and water differ materially, as, for instance, altitude observed 
while in the Gulf Stream in cold weather. The apparent horizon is 
depressed below or elevated above its mean positions according 
to whether the sea is warmer or colder than the air. The tabu- 
lated refraction also becomes more uncertain when the altitude 
of the body is low. A mirage is a common phenomenon caused 
by refraction. A high position of the eye will tend to diminish 
the dip error. 

From above it will be seen that it is very difficult to obtain 
data from which to assign a mean error of observation with the 


sextant at sea. Even the results of a series of observations are 


subject to the objection that they are compared with the mean of 
the series and not with a fixed value. The writer kept a record 
of the positions of twelve destroyers reported at noon and 8,00 
p. m. during a voyage from San Diego to Honolulu and back last 
spring in good weather. That only gave 12 vessels times 9 days 
times 2=216 reported positions. As a rule, a circle with a, radius 
of five miles included all the positions after they had been cor- 
rected for formation, but occasionally it took a ten-mile radius 
to include the one fartherest away from the mean. 

No better data are available than two examples collected by 
Professor Rogers in his investigation of the errors of observations 
as follows : 

Scattered through the volumes of the Nautical Magazine will be found 
records of the determinations of the longitude of various stations, chiefly 
in the West India Islands, made by various British naval expeditions. The 
data required are in many cases wanting, but sufficient are available to 
furnish a fair estimate of the average range of error. The chronometers 
employed were rated at the Greenwich Observatory at the beginning of the 
voyage, and the observations for time at the terminal stations were made 
in the usual way with the sextant. They were probably made on shore, 
though I can find no definite statement to this effect. Evidently more 
than usual care was taken with the observations and reductions. It is 
probable also that a sufficient number of observations were made at each 
station to eliminate accidental errors in a large measure. 
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During the spring and summer of 1880 Officer W. H. Bacon, of the 
Cunard steamer Scythia, kindly undertook for me a series of systematic 
observations from which the relative errors could be determined with 
considerable certainty. A complete series for a single day consisted of 
five sights at intervals of fifteen minutes, about eight o’clock in the morning, 
five sights in the neighborhood of eleven o'clock, and five sights at the 
corresponding hours in the afternoon. Observations were also made when 
the ship was in known positions as often as possible. 

This series of observations has an exceptional value on account of the 
conscientious fidelity with which the programme was adhered to and of the 
skill with which they were made. The relative errors were determined 
by comparing each position with the mean of the series, the rate being 
determined both from the morning and afternoon observations and from 
the log. 


The results obtained are found in the following table: 
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From whatever angle we approach with investigation it appears 
that under normal conditions the mean error of a position at sea is 
about three (3) miles. Therefore, when approaching land from 
sea, we should always allow 3X 3.5, or 10.5, as the radius of a 
circle within which the vessel may be and is reasonably certain 
to be. This rule only holds good for a comparatively recent 
astronomical fix. 

The writer’s further conclusions as to the accuracy that may be 
best hoped for in navigation are: 

(1) To log within 1/20 of the correct distance. 
(2) To steer within 2° or 1/30 of the distance run. 
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(3) To arrive by sextant within 1.5 miles of the correct spot, 

(4) To “cut in” position (except in constricted waters) 
within .5 of a mile of correct position. 

However, no one man has the opportunity in a lifetime of 
acquiring an experience that will cover all eventualities. The 
writer hopes that the small amount of data here collected will cause 
some navigator to remember to: 

(a) Always keep an open mind. | 

(b) Make use of soundings as described by Sir William 
Thompson. ; 

(c) Keep accurate dead reckoning and give it due weight. 

(d) Check up the steering. 

(e) And, finally, apply the necessary factor of safety where 
nothing can be gained by “ taking a chance.” 
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NEW BALLISTIC CORRECTIONS 
; By ALAN S. HAwKEswortH, F. R. S. A. 





Five important corrections should enter into the calculation of 
any long trajectory pretending to accuracy, namely : 

(1) The corrections of gravity for latitude, and for the varying 
altitude throughout the trajectory. 

(2) The curvature of the earth; increasing the range and the 
altitude ; and momentarily varying the direction of the gravitational ° 
attraction. 

(3) The westerly drift, given to the projectile in its flight, by 
the rotation of the earth. 

(4) The drift towards the equator ; southward in the northern 
hemisphere ; and northward in the southern; due to the projectile 
travelling on a great circle of the earth. And lastly: 

(5) The alterations in the projectile’s weight, and in the gravity 
coefficient, through the variations of centrifugal force by its flight. 

The third, fourth, and fifth of these corrections have hitherto 
been unnoticed by ballisticians; and Will be solved in this paper. 
As well as convenient solutions given for the first two corrections. 
To begin with the westerly drift. 

When a projectile is fired in any direction ; besides the forward 
motion so imparted, it has the rotational velocity of the point upon 
the earth from which it has been fired... Rising in the air, it passes 
through regions of much greater rotational velocity, yet retains 
that of its starting point. 

And since all these rotational velocities are to the east, the net 
result.is that the projectile drifts to the west. By an ever-increas- 
ing amount, in its ascent to the summit, and by an ever decreasing 
amount, in its descent therefrom, but ever to the west! So that the 
final'striking: point must fall due west of the point where it would 
otherwise have landed, had this drift not been acting, by the sum of 
all the drifts at the various altitudes passed through in the flight. 
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And when considerable heights have been reached, the resulting 


“ westing ” will be found to be quite important. 

The factors entering into the solution of the problem are eyi- 
dently the five following: © 

(a) The angular velocity of the earth in radians per second, 

(b) The distance of each and every point upon the trajectory 
from the axis of rotation. Which, multiplied into the said angular 
velocity, will evidently give us 

(c) The respective velocity in, say meters per second (or in feet 
per second), according to the units in which we have reckoned the 
distances from the axis of each and everyone of the said infinite 
number of points upon the trajectory. Which respective velocities 
must each, in turn, be “ weighted,” or multiplied by 

-(d) The infinitesimal time in seconds, spent at the altitude in 
_ question. This giving us the actual drift in meters (or feet) for 
the said altitude. 

(e) Whereupon the integral summation of the two sets, for the 
ascending and descending branches, respectively, will give us the 
desired total drift. 

Now, two simplifying considerations will greatly aid us. In the 
first place, if r meters be the radius of the earth at the given point 
on its surface, of latitude L. And y meters be the altitude of any 
point directly above it. While M radians per second is the eastward 
angular velocity of the earth’s rotation. And a and bare the earth’s 


equatorial and polar semj-diameters, respectively; whereupon — 


e tan L=tan ¢; and tan L=tan Bg. So that ¢ being the inclina- 
tion of the plumb line to the equatorial plane ; we will have 
tan({—B) i= sin B cos 


29.48372208g —cos 8 cos ' . 
with g as the gravity coefficient in meters/sec.? at the point in 
question. Practically ¢ can be taken as #; or as f if . Then 


r-M-cos B will be the eastward velocity, in meters per second, of 
the said point upon the earth’s surface. While [7 cos B+ ¥ cos {|M 
meters per second will be that of the point y meters directly above 
it. So that their difference, the westwardly drift here, will be at 
the rate of y- M-cos £ meters per second. And the; radius of! the 
earth has disappeared from our equation ; the altitude y alone con- 
cerning us. : 
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Then, in the second place, it is true that the latitudes, and 
hence also the velocities in meters per second, of each and every 
point upon the trajectory, will differ somewhat from each other. 
For even firing due east, or west, the horizontal projection of the 
trajectory, being a great circle of the earth, must bend increasingly 
southward, in the northern hennisphere, cutting the parallels of 
latitude and longitude in a sinusoid, as will be shown. 

Nevertheless the summit is approximately the medial point, both 
in range and in time. And is, furthermore, the region in which 
the greater portion of the time is spent; and time is our-most im- 
portant faetor. So it is evident that the latitude of the summit can 
be, very accurately, taken as the “ weighted mean ”’ latitude for the 
whole trajectory. 

Next, the earth revolves once in 86164,09965 seconds, the 
sidereal day. This being chosen, rather than the more usual solar 
day, for the reason that the rotation in respect to the stars is 
absolute: While that in relation to the sun is complicated by the 
yearly revolution, so that the traced path is a trochoid. Hence, the 


angular velocity M is $64. 0¢ or = .00007292106 radians per 


second, or 15.041086 seconds of arc. 
‘For the trajectory, therefore, whose summit is in latitude L, 
north, or south; at a height of Y meters. The drift for an ele- 


mentary altitude of y meters will be (y-M -cos € 5) meters. 


With ¢ as the inclination of the plumb line to the equatorial plane, 

M=.00007292106 radians per second, and S= Y—y meters as the 

difference between the summit and the chosen altitude, falling 

which S meters distance a body would attain the velocity of 
I 


Vag(¥ —y) meters per second. So that a= VRS" the 


infinitesimal time spent by the projectile at the said elementary 
altitude y. Whereupon the integral for the entire trajectory will be 


freeete yidy _ u MasoneMift yr dy. 
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So that, for the trajectory whose summit is Y, in latitude i 
north, or south ; with g, as the “ mean gravity ” value (namely, the 
gravity for latitude L, minus .0000020573 m./sec.’, as will be 
shown ; and also used in determining £) the log of the westerly 
drift D will be 


log D=log cos {+} log Y —4 log 9; + 4.1383073472. 

For example, taking a 6-inch 53-caliber gun, firing a projectile 
of 105 pounds C of F. 65, with an initial velocity of 914.4018 
m./sec., or 3000 ft./sec. At an elevation of 25° this will attain a 
summit of 3373.1168 meters. Hence, at Washington, in 38° 53 20” 
north latitude, where gravity is 9.80113 m./sec.*, the westerly 
drift, at the end of its 19269.8445 meters range; with 9.79419 
m./sec.? as the “ mean gravity,” will be 6.7216 meters, or 22.055 
feet, due west. If-the alterations in range, and the deflection, 
caused ‘by this westerly drift, are required, then these are quite 
simply given by 

AX meters increase in range= — D sin y 
and 
Az=deflection to the right in meters=—D cos y, 


wherein is the azimuth angle of the line of fire. And for all prac 
tical purposes, the latitude L can be employed for ¢, and the ordi- 
nary gravity coefficient for the “ mean gravity,” with but a minute 
error in the results. 

The equation of the drift Dcan also be written 


7272.644V'9 1 _ y3 


cos ¢ 


and its graph is thus a semi-cubical parabola, increasing as the,cube 
of the square root of the altitude Y. So that, with high angle 
fire, it will reach important values. - In the case of the 7o-mile 


range gun, where the summit is say 17 miles, or 27,358 meters, 


the drift at Paris, in latitude 48° 50” nofth, will be 131.38535 
meters west ; adding this to the range, if fired westward. Had the 
firing been in the latitude of Washington, the westward drift would 
have been 155.2343 meters. 

If the latter part of the trajectory falls below the point of fire 
then such portion, having a negative altitude, drifts to the east by 
an amount that is only one-half of that given by the above equation, 
since it relates to but one branch of the trajectory. And thus the 
said easterly drift of this inferior part must be deducted from the 
westerly drift of the superior part, to obtain the final striking point. 
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Or, conversely, if the point of fall of a trajectory, with summit Y 
meters is y, meters higher than the gun’s muzzle, the westerly drift 
DP will be that for Y, minus one-half that for y,. 

And quite similarly for bombs dropped from an aeroplane or 
dirigible, or objects falling down a mine shaft. The resulting 
easterly drift being one-half that given by the above equation 
written with negative altitude. 

For example, a bomb dropped from an elevation of 2000 meters 
will have 1.5301 meters easterly drift. While a stone falling over 
the western lip of a very deep and vertical mine shaft, 5 feet wide, 
neglecting the gravitational attraction of the shaft walls, would 
strike the eastern wall 6080.78 feet below. 

Conversely, in anti-aircraft firing, the westerly drift for a point 
upon the ascending branch. y, meters from the ground, will be one- 
half that given by the equation, writing y, for Y. Or, if the 
“burst” be upon the descending branch, beyond the summit Y, 
and y, meters from the ground, then the westerly drift will be that 
for Y, minus one-half that for y,. 

Taking up next the southerly drift, in the northern hemisphere, 
of the projectile towards the equator, the horizontal projection, 
or “trace” of the trajectory on the earth must evidently lie on a 
great circle. Which, if developed upon the usual Mercator pro- 
jection map, with rectangular parallels of latitude and longitude, 
will cut those parallels in a sinusoid; having the equator for its 
axis, 2ma for its wave length, with a equalling the equatorial radius, 


and 4 for its amplitude, or distance of wave crest from the axis. 


Take the origin directly beneath the crest, and let the tracing 
point J meters distant from the center of the generating circle lie on 
a diameter of that circle, whose center travels along the axis, said 
diameter making an angle y with the axis. 

Then the equation of the generated sinusoid will be x=a. 
d 
d 
which the parallel of latitude is cut, at the point whose coordinates 
are x and y meters. The longitude parallel being here cut at the 
complementary angle. 

If our line of fire be due east, or west, in latitude L, then / will be 


Are(E—y), and y=/ siny, with y=- t cos y as the slope in 


the distance in meters along the surface of the earth of the said 


point from the equator, and is thus calculated. 
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The equatorial and polar semi-diameters are a= 6,378,388 meters, 
and b=6,356,909 meters, respectively. Whence, - = 99663253, 
b? b? b - 
and ~ we .9932764. And _ tan L= z tan ¢=tan B, giving us ¢ the 
eccentric angle for latitude L, and @ the inclinatiog of the earth’s 
diameter there to the equatorial plane. Whereupon, r=a:cos¢ 
sec B will be the earth’s radius and Va-r arc B=a- are B4 ah 


will give us the distance along the surface of the earth of the said 
point in latitude L from the equator. 

If the line of fire be due east or west, take our given range as the 
first approximation to x,, the coordinate of the point of fall, 


Whereupon “1 ae (= -;) will define y,, and y,=1 sin y, will 


give us an approximate value for y,, which subtracted from the 
initial 7 will give us our first approximation to the southerly drift. 

If, however, our line of fire is at some angle 8 with the east and 
west direction, then take our first approximate r, as the component 


(range: cos 8). Whereupon tan = wt for our starting point being 


known, and also y the calculated distance of that point from the 
equater, 
, tny, 


dyT Toppy, FSA 
0 
dx a 
determines for us y, at the origin. And this origin lies in the 


d 


direction of fire if 7 be positive, but in the opposite direction if 


o be negative. And at a distance of are ( " —¥.) along the equa- 
torial axis. While the crest of the sinusoid will lie above the 
origin, with amplitude 

2 SY ie Sores dy 

"siny, CcOSy, dx” 
If the given slope be positive ; then .,= (Range - cos) is sub- 


tracted from a- cos ( _ —y) ; or, if the given slope be negative, 
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it is added thereto, to obtain the first approximation to the drift 
* abscissa. Dividing which by a will give us 


63253, | arc (; ~y.) = 3 =are (= —y)- 


Whereupon, as before, y=/ cos y, gives us a first approximation 


earth’s to the drift ordinate. 

‘COS ¢ But this is only a first approximation. For plainly the range 

[eae must be measured along the arc of the sinusoid and. not along its 
cos B abscissa, and, for the small interval involved, the said sinusoidal 

1e said arc may be considered equal to the circular arc, tangential to it 

at its extremities. 
as the Write 8, for the angle of the given slope of the sinusoid at the 
f fall. firing point, and 6, for that of its just calculated slope at the point 


of fall. Whereupon the tangential arc will subtend the angle 
y1 will §,—8,. 


tn the With fire due east or west, the radius of the tangential circle will 


drift, be quite simply sin(8, 8) .. And its arc (3,—8,) =sin (8,—8,) 
: Py 

fhe will determine for us a new angle 8,, somewhat smaller than 3,, 

, which will be the slope ay at the extremity of the sinusoidal arc 
being is da 

m the which equals the range, and os = : cos y, determines the final 

and corrected value y,=/siny, for the true ordinate of the drift. 

Yet inasmuch as the sinusoidal function is here dealing with 

very minute angular values, but huge y values, it is somewhat more 

satisfactory to employ the tangential circle to evaluate the drift. 

nee Whereupon an Be 3.) versine (8,—8,) will give us the southerly 

ion if ,  elet 

drift for the stated range. 

equa- But if the line of fire be inclined to the east and west line at some 


angle $,, then some quantity P, added to the range, will make a total 
e. the equal to tan(8,—8,) of the tangential circle. And +, being our 
first approximation to the sinusoidal abscissa of the point of fal. 


#, [tan (8,4 =) —tan 5, areas a 


With which calculated value for P we can obtain 


Range[tan($,—8,)]_o0 7s _ 
ais Pe =arce(8,—8,). 





; sub- 
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Determining for us the true slope tan $,= oy of the extremity of . 


the sinusoidal arc that equals the given range. Whereupon 

a 
ae 
true and final ordinate for our southerly drift. 


tan §,=cos y, determines y,. Whence y,=/ sin y, gives us the 


For #,=a- arc (= _ vs) is the abscissa of the point of. fall. 


Subtracting from this the abscissa of the point of fire, and multi- 
plying by tan 8,, gives us the southerly component due to the direc- 
tion of fire. Adding this to the calculated value for y,, and sub- 
tracting that sum from the ordinate y of the point of fire, will give 
us the true southerly drift for the stated range and inclination of 
fire. 

Or, employing the tangential circle for greater accuracy of 
computation, the southerly drift, for the stated range and inclina- 
tion, will be equal 

eatery Cg) tin). 

As an example, take Paris in latitude 48° 50’ north. Where angle 
¢ is 48° 44’ 15”, and angle B is 48° 38’ 30”. While the semi- 
diameter of the earth at this point is 6366261.6 meters, and the 
distance y along the surface of the earth from the equator is 
5,409,828 meters. 

Were the gun with 70 miles or 112,651 meters range fired due 
west at Paris. The great circle sinusoid has now its crest l=y= 
5,408,828 meters from the axis. Its generating diameter travels 
1° 00’ 42.912”,, So that y, is 88° 59’ 17.088”. Making y,=/- siny, 
= 5408978.2 meters. Hence the southerly drift for this 112,651 
meters range is 846.182 meters, and the latitude parallel will be 
cut at the angle of 0° 51’ 29.2212”. 

Or, had the gun been fired in a southwesterly direction, at 
45°=8,. Then bad -=-—I, and y,=5,409,828 meters, being both 
given, we will have —a- tan y= — 5,409,828, which defines y as 
40° 18’ 10.5”. Therefore the origin of our sinusoid lies eastward 
5532471.4 meters along the equator and the crest amplitude above it 
is 1=8363626.7 meters. The given range’s projection on the axis 
is 79656.32 meters so that the first approximation to the drift’s 
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abscissa will be 5612127.72 meters, and the tangential circle sub- 
tends an arc of 0° 17’ 58.6", with a radius of 21639631.643 meters. 
The corrected subtended angle, with an arc of 112,651 meters, will 
therefore be 0° 17’ 53.76”, and the true final southerly drift works 
out as 293.89 meters for this inclination and range. 

Turning now to the alterations in the projectile’s weight, and in 
the gravity coefficient, caused by its varying velocities while in 
flight. 

For the westerly drift, the latitude and altitude of the summit 
were the sole considerations ; caliber, velocities, and direction of fire 
being all indifferent. While, with the southerly drift, the direction 
of fire and length of range are the only data needed. But in the 
problem we are now going to consider the latitudes, altitudes, and 
direction of fire, and the projectile’s weight and varying velocities 
and inclinations must all be considered. 

Let 8 be the angle, measured counter-clockwise, that the hori- 
zontal projection of the trajectory makes with an east and west 
line. While 6 will be the inclination of the trajectory to that hori- 
zontal projection at any given altitude y.. Angle 8 thus varying 
with the great circle sinusoid as has just been shown, and 8, of 
course, differing at each point in the trajectory. 

Let v, be the momentary velocity of the projectile at the said 
point in the trajectory, whose altitude is y, in latitude L, north or 
south. 

Then U=v,cos8cos @ will be the easterly component of the 
said velocity. The case of a due north, or south direction of fire, 
and the northern or southern components of any line of fire, being 
taken care of by the latitude and altitude variations in gravity, yet 
to be considered. 

Let V be the velocity of the earth’s rotation, expressed in the 
same units as the other factor (say in méters per second), at the 
stated latitude L, and altitude y. And let R ‘be the distance of the 
same point from the earth’s axis. 

If Q be the length in meters of a degree of longitude at lati- 
tude L. While M=.000072921 radians per second is the angular 
velocity of the earth. And, as heretofore, a and b being the equa- 
torial and polar semi-diameters ; a tanL= 2 tan ¢=tan B ; giving 
us p'the eccentric angle for latitude L ; and B the inclination there 
of the earth’s diameter to the equatorial plane. 
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, yas sil) bee gimPoos@. «19102. , 
While tan({—8) = a0.483722089— cos cos} gives us ¢ the in- 


clination of the plumb line to the quatorial plane; with g as the 
gravity coefficient in meters/sec.* at the point in question. 


Then R will equal [a- cos 6+: cos {] = = QO+y-cosf. And 


V=MR=.009072921R=M [28° Q+y:cos | = 
M{a- cos $+y- cost]. 


Lastly, let g, be the normal gravity coefficient at the stated lati- 
tude L and altitude y. And let g, be the desired value, as influenced 
by the projectile’s motion. Similarly, W, would be the projectile’s 
weight, were it at rest at this point. While W,, will be the weight 
as the velocity component U acts upon it. 

Then the difference between the centrifugal forces acting ‘upon 
g, and g, will evidently be 


(U+V)?  V? _ U?+2UV 
de “ei 2 = R 
So that 
i cn GR4+204V 
92-91 R 2 


While since “7 = = , writing the above equation in the form 


: : U?+2UV 
92=91 E as gR ’ 
gives us, similarly, as the weight equation 
U?+2UV ., U?+2UV 

oR with wy 
as the ratio of decrease if U be positive, or of increase, if U be 
negative, and to the west. : 

If we write this. proportionate increase, with U negative,.as 


W.=W, [1 


2 
—__,—+ it can readily be seen that, as U rises from zero, 
gz and W, will also increase in value ; until they reach their maxi 


72 
mum when U=V ; whereat their ratio of increase is fe . But as 
S ‘ 
U increases beyond the value of V, the proportionate increase 
diminishes ; until U=2V; at which point it disappears; and gp 
and W, have their “ rest values” g, and W,... A further inerease 














tavity and weight will both be inc teased .2697 per cent. 
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of U beyond 2V turns the ratio negative; g, and W, shrink; until 
at the westward U= VgR+V?+V they will both vanish; and the 
projectile, without any weight, or gravitational attraction, would 
travel for ever around the earth as a satellite. While a further 
increase of —U, the westward component of v,, beyond this value 
VgR+V?+V, would cause the projectile to travel away from the 
earth in a spiral path. 

Hence a westward and negative U, if it be greater than 2V, will 
have the same effect in diminishing gravity and weight as any and 
all eastward and positive values of U; (K+2)V=-—U westward 
having precisely the same effect as K-V=+U eastward. With 
which eastward and positive values g, and W, are ever diminished ; 
until they vanish when U=VgR+V?—V. At which eastward 
velocity the weightless and gravitationless projectile would become 
a satellite. And any rise of U beyond this critical value would 
cause the projectile, with negative weight, and negative gravity, to 
travel away from the earth in a spiral. 

But note the problem we are now considering is solely the varia- 
tions in gravity and weight, through the velocity component U, 
and not at all the question of the velocity at which the projectile 
would abandon the earth. For, were we dealing with this latter, 
the vertical component v, sin 6 of the projectile’s velocity in the 
trajectory, with inclination 6, would be the most important factor ; 
although it does not appear at all in the problem we have been con- 
sidering. For obviously a projectile must continue to rise; so long 
as the said vertical component v, sin@ exceeds g, the gravity 
coefficient, amended for latitude, altitude, and velocity. So that the 
projectile in which the stated v, sin 6 were ever large enough would 
depart from our earth; irrespective of what value the component 
U might have. 

At prashington, in latitude 38° 53’ 20” north, the eccentric angle 
@ is 38° 47’ 40”; and B the angle the earth’s semi-diameter here 
makes with the equatorial plane, is 38° 42’ 00”. So that a degree 
of longitude here measures 8676546 meters=Q. Making the 
velocity of the earth’s rotation 362.5 m./sec. While R the distance 
from the earth’s axis is 4,971,313 meters. And g=9.80113 m./sec.” 

‘Therefore the maximum gravity and weight will be when —U. 
the westward component is 362.5 m./sec. ; or 1189.3 ft./sec. When 
Gravity 
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becoming 9.82756345 m./sec.* And a 2100-pound projectile weigh- 
ing 2105.66 pounds. 

On the other hand, an eastern velocity, whose component +U is 
918.6 m./sec. or 2800 ft./sec., will diminish both g and weight. by 
3.09883 per cent. Gravity now being only 9.49741 m./sec.?- And 
the 2100-pound projectile weighing but 2034.924. The critical 
values for component U, to give zero weight and gravity at Wash- 
ington, will be 7352.13 m./sec. westward ; or 6627.15 m./sec. east- 
ward values which are respectively 20.28 and 18.28 times 362.5 
m./sec., the velocity here of the earth. 

In connection with this subject it is interesting to note that in the 
spring of 1909 the Russian Government placed a warship in the 
Black Sea at the disposal of a Professor Hecker ; in order. that he 
might experimentally determine the variations in gravity caused by 
a ship running due west. When it was found that the said varia- 
tion, with the ship running “at a fair speed” was of the “ order 
of .100 dyne.” 

If we take the “ fair speed” as say 25 knots, or 12.87 m./sec. 
And the latitude of the experiment as 43° north; where gravity 
has the value of 9.80435 m./sec.2, While R=4,672,235 meters 
from the earth’s axis. And V the velocity of rotation is 340.698 
m./sec. Then, when running west at 25 knots, the gravity would be 
increased by .18415 dynes. While a 25-knot due easterly course 
would decrease it .19124 dynes. 

Or, were the “ fair speed ” 15 knots; or 7.722 m./sec. ; then this 
speed westward would add .11134 dynes; while on an easterly 
course it would subtract .11389 dynes. 

Furthermore, if the warship were a destroyer of say 1100 tons, 
the westerly 25 knots would add 462.8 pounds to her weight ; with 
corresponding increase of displacement and draft. While the same 
speed eastward would subtract 480.628 pounds from her weight; 
with consequent decreased displacement and draft. 

Similarly, a battle cruiser of 43,000 tons, steaming 35 knots off 
thee\Virginia Capes in latitude 38° north. Running due west, the 
normal gravity of 9.79937 m./sec.? would be increased to 9.801933 
m./sec.? ; and the vessel’s weight would rise to 43011.247652 tons; 
increasing her draft by .10044415 inches. While steaming due 
east 35 knots; gravity becomes 9.7966777 m./sec.” ; and the weight 
and displacement fall to 42988.1862 tons; with .10548 inches less 
draft. 
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And quite similarly, one could calculate the differences in weight 
of an aeroplane or dirigible ; due to its easterly component of speed. 

In all the foregoing, g, and W,, the normal gravity coefficient 
and weight, are assumed to be those of the latitude and altitude in 
question. And while gravity tables true for various latitude and 
places are generally available; such is not the case for altitude 
corrections. In default of which tables we must assume that 
gravity decreases .000003086 m./sec.* for each meter in altitude. 
So that, for example, when gravity, at the sea level is 9.80113 
m./sec.?; at 1000 meters above this, it will be 9.798044 m./sec.? 
And £207 

For use with the westerly drift, the mean gravity for the whole 
trajectory, whose summit of Y meters is in latitude L, can be 
obtained through the same integral whereby we solved the westerly 
drift itself. 

For if .co0003086y is the subtractive value for an elementary 
altitude of y meters. Weighting this by the infinitesimal time spent 
there Fo = Vag(Voyy ) Where S=Y—y. And dividing. the 
integral summation by the time spent in reaching the summit; 


1—W, will give us the corresponding weight corrections. 


namely, 2, will give us the “ mean subtractive value ” for each 
branch ; and thus also for the whole trajectory. Whereupon 
tH, peaeOann0g iy dy .. 000001543 | Yd gy. 


V2g(Y—y) VY. Jo V¥-y 
= 9000015437 _ 4V¥ +2y yyy] ” : ra 
VY | 3 VY y| = .0000020573 Y meters/sec. 


as the amount to be subtracted from the sea level gravity value of 
the summit of altitude Y in latitude L; since the said latitude, as 
we have shown, can best represent the mean latitude of the whole 
trajectory. 

Nevertheless it is preferable not to employ this “ mean gravity,” 
except for the westerly drift. But to take the several gravitational 
values, corrected for latitude and altitude; and similarly for the 
weight: values ; at each step in a small arc computation of the tra- 
jectory. Since in this way we duly allow for the otherwise 
neglected north or south components of the es iri velocities 
throughout the trajectory. 
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This answers the proposed first ballistic correction. While the 
second, for curvature of the earth, might be roughly approximated 
by taking the calculated range; finding what arc it subtends upon 
the earth’s surface; with r=a-cos@secf as the earth’s semi- 
diameter, And then multiplying the (sec—1) of the said are by 
the cotangent of the angle of fall. And adding the result to the 
calculated range. 

Yet this is faulty ; inasmuch as the curvature affects, not only the 
range and altitude of the summit; adding to both; but also alters, 
at each instant in the trajectory, the gravitational direction. Sothat 
the only adequate treatment is to use a small arc computation ; say 
Moulton’s method ; and take the required correction, at each step, 
in the second differentials of range and altitude; which represent 
the momentary retardations. With the Moulton method the re- 
spective corrections will be, 


x"=Fa' tg,” . And y"=Fy'+9.- 927 ' 


Wherein r is the semi-diameter of the earth at the point in ques- 
tion ; and g, is the gravity coefficient, corrected for latitude, altitude, 
and velocity. While X is the horizontal, and Y the vertical co- 
ordinates, in meters, of the stated point ; #’, x”, y’, and y” the first 
and second differentials ; and F the retardation function. 

And indeed this introduction of the differential corrections at 
each step in a small arc computation is not only the best way to 
allow for earth curvature ; and for latitude and altitude variations 
in gravity; but it is also the only possible way whereby we can 
take any account of the changes in gravity and weight through the 
centrifugal forces set up by the projectile’s velocity. Since the 
retardations of that velocity have not, as yet, been expressed in an 
accurate law. Our only guidance, up to the present, being empirical 
formulz and tables ; which do not pretend to give us a mathematical 
equation for our varying velocities, that we could integrate. 

Hence, when we wish to compute a long trajectory ; it is best*to 
employ a small arc method, say Moulton’s; and to proceed, as 
follows: ) 

First, lay off a graph of the sinusoidal great circle trace of our 
trajectory ; calculated for say 1000-meter intervals; up to, and 
beyond the roughly guessed at point of fall. Interpolation will 
then conveniently give us both the varying latitudes, and the # 
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inclinations to the east and west line, at each step throughout the 
trajectory. 

Or a siniple table should be easily computed ; giving the southerly 
drift and slope for a series of ranges and initial inclinations. 

Then, computing at say half-second intervals, correct gravity and 
weight at each point, for latitude, altitude, and the velocity com- 
ponent U. And employ these corrected values for the second 
differentials of retardation; the earth curvature ; and the amended 
ballistic coefficient at this step. 

Finally, when the whole trajectory has thus been computed, step 
by step, evaluate the westerly drift; using the “mean gravity ” 
value. Since this is an effect totally independent of all the other 
factors in our problem. 

As an example, take the 16-inch 45-caliber naval gun; initial 
velocity 2600 ft./sec. ; weight of projectile 2100 pounds; C of F. 7. 
At an 8° elevation the computed range is 12992.608 meters ; the 
summit 526.01 meters ; the time of flight 20.707 seconds; and the 
drift to the right 94.664 meters. 

At Indian Head, in latitude 38° 36’ north; longitude 77° 11’ 
west; the computed gravity coefficient is 9.80088 meters/sec.?, And 
the azimuth angle of the line of fire is 220°. Hence the integral 
mean gravity for the stated 8° trajectory will be 9.8008236 
meters/sec.2 And the resultant westerly drift will be .414624 
meters ; or 1 foot 4.324 inches. With a resultant gain in range of 
.2565 meters, or .2915 yards. And a deflection to the right, or 
positive deflection of .3176 meters, or .347 yards. [ 

While at Dahlgren, in latitude 38° 30’ north; longitude 77° 
11’ 40” west ; computed gravity coefficient 9.8007927 meters/sec.? ; 
and azimuth of fire 120°. The integral mean gravity, for the said 
8° trajectory, will be 9.800618 meters/sec.*; the westerly drift 
41605 meters, or 1 foot 4.38 inches. With a resultant loss in 
tange of .208 meters, or .2275 yards. And a positive deflection to 
the right of .359 meters, or .393 yards. 

The drift to the south, through the trajectory tracing a great 
circle of the earth, will be negligible, both at Indian Head and at 
Dahlgren. Not merely because of the shortness of range, but also 
because it is so steeply inclined to the south, in both cases. 

But the alterations in the projectile’s weight, through the easterly 
components of its varying velocities, will be quite important. Giv- 
ing ‘us an increased range, at Indian Head, of 9.616 meters, or 
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10.516 yards. While at Dahlgren there will be a corresponding 
loss in range of 54.0686 meters, or 59.23 yards. A difference of 
63.685 meters, or 69.75 yards, in favor of Indian Head. 


Notes 
(1) Proof by differentiation of the integration : 


=|- 4V +29 VY— 7=y| = rie 4s¥VY—y- ay VY=9| 


7 : $#Y(-—1) , 4y(-1) 
ye = y 
ny = [psy tines tivT= yay 
ii Hy mE 3} 
BY) or + Wyo. 


(2) Taking the earth as an ellipsoid of revolution, whose gen- 
erating ellipse has its semi-major axis a=6,378,388 meters, and its 
semi-minor axis b=6,356,909 meters, while O is its center. Let P 
be any point upon this ellipse, whose corresponding point p upon 
the major auxiliary circle is determined by the ordinate pPN, 
cutting the major axis in N. Draw Op making angle pON=9¢. 
And OP making angle PON=8. By elementary theorems 
~N:PN=a:b. And the tangents at P and p concur on the major 
axis in T. Then TPN being L the latitude, and TpN=pON=4q, 


we will have PN tan L=pN tan ¢. Or tan d= a tan L= 2 tan L, 
Similarly PN cotan B=pN cotan ¢. And tan B= oN tan g= 


b2 
tan ¢= = tan L. 


(3) Take the same generating ellipse and points upon it. Let ¢ 
be the inclination of the plumb line at point P to the semi-major 
axis Oa. While r=PO cos B=a cos ¢ is the distance of P from 
the'semi-minor axis Ob. While W is the weight of the plumb line; 
and C is the centrifugal force at P. Then 


C cos B is the component, along PO, of the 
centrifugal force at P. 

C sin B is the component, perpendicular to PO, of the 
centrifugal force at P. 

W cos (—8) is the component, along PO, of the 

plumb weight W, 
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W sin (€—) is the component, perpendicular to PO, 

of the plumb weight W. 
Then the centrifugal force C (acting perpendicularly to the minor 
axis, the axis of revolution), and the plumb weight W (inclined 
at the angle ¢ to the major axis), being balanced in equilibrium; 
we must have 


W—C cos B=W cos({—£) ; and W sin({—8) =C sin B. 
Now the general formula for any centrifugal force C; acting upon 
a weight W at a distance r from the axis of revolution, in time ¢ 














y seconds for one revolution ; with g as the gravity coefficient ; will be 
C= . . For this earth 86164.09965 seconds, the sidereal 

¥ day, is t; while r=a cos ¢. 

; So that 

s == 429-483722089)C wh, _g)— Wsin(t—-B) 

; W= 006 $ . Whereupon tan({—£) W cos(t=B) 

2 oe Cenp sin B cos 

~ W—CcosB  29.483722089g —cos B cos ¢ 
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U. S. NAVAL INSTITUTE, ANNAPOLIS, MD. 





AN ANALYSIS AND DISCUSSION OF VARIOUS SYS- 
TEMS OF PROMOTION IN THE NAVY, WITH 
OUTLINES OF A PROPOSED NEW SYSTEM OF 
TRANSFER FROM THE ACTIVE LIST 


By Rear ApMirat B. C. Bryan, U. S. Navy 





For nearly 35 years after the close of the Civil War promotion 
in the navy was in order of seniority only, with an age limit of 62 
years, or retirement after 4o years of service at the option of the 
President. 

It was-not within the range of human possibilities to expect ail 
officers to keep up the highest interest in their profession, during 
this time, to fit themselves for grades that they either could not 


hope to reach or would reach only to retire without a chance to - 


exercise the duties thereof ; though it is to the lasting credit of the 
service that many able officers did keep up their interest in spite of 
the hopelessness of their position, and the writings of at least one 


of them, Captain A. T. Mahan, are recognized authority on naval — 


strategy up to the present time. 

The hard experience of this period made it evident that some 
drastic change was necessary and that some system must be estab- 
lished that would weed out the unfit and promise a flow of pro- 
motion to those who showed themselves deserving it, in order to 
keep up the general morale of the service. 

Various schemes were proposed, but, in the end, the Personnel 
Act-of March 3, 1899, was passed—whereby the old engineer 
corps was amalgamated with the linexand voluntary retirement and 
“selecting out ” were added to stimulate the flow of promotion. 

Various changes were made in this system, usually tending to 
destroy its usefulness, and its provision in regard to selecting out 
was finally repealed in 1915. 

The next act was that of August 29, 1916, which, with certain 
modifications, should give satisfactory results. 

It is unknown how the numbers in the various grades as desig- 
nated in these acts were arrived at, certainly in the Act of March 3, 
1899, and subsequent amendments thereto, they were established 
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in some arbitrary manner. It is doubtful, in any case, whether a 
systematic analysis of the actual causes of vacancies occurring in 
a large number of officers has been made and the results so tabu- 
lated as to form a basis for approximating to a well-balanced list . 
in all grades from the time of appointment to the Naval Academy 
up to time of retirement for age limit. 

It is the object of Part I of this paper to advance a method by 
which this may be done, approximately at present, but with in- 
creased accuracy from time to time as years go by and a greater 
number of records become available for the necessary period. 

The following principles have been advanced as expressing the 
underlying idea for a correct system of promotion: 

(a) Promote the majority by seniority. 

(b) Select up the small minority of exceptionally able men. 

(c) Select out those found deficient during the process of 
searching out those to be selected up. . 

An analysis of the Navy List for the last 22 years shows that 
selecting out will be unnecessary with proper age limits in the 
various grades of lieutenant commander, commander and captain. 

There is an odium carried by the selecting out process for other 
than physical defects, that should not be imposed upon an officer 
unless absolutely necessary, and it should then be done by the 
action of a court martial or examining board. 

The subject matter contained in this article will be arranged 
under four heads, as follows: 

Part I.—Actual and Expected Promotions Under Various Con- 
ditions, as follows: 

(A) Actual Promotion Under the Personnel Act from March 3, 
1899, to January 1, 1915, the time its provisions were in force, 
with an extension by interpolation showing what would have, 
happened had the same method been pursued up to 1922. 

(B) Promotion that would have taken place during that time 
(1899 to 1922) by a system that provided for an age limit of 
62 years only. 

(C) Conditions as in (B) with an age limit of 64 years. 

(X) Promotion that may be expected with an age limit of 64 
years, and retirement in grade of lieutenant commander at 45 years, 
commander at 50 years and captain at 56 years as provided by 
present laws, when their provisions become active. 
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jst I1—Discussion of the Effect of the Selecting Out and 
Selecting Up Systems. 

Part I1I.—Outlines of a Proposed New System. 

Part 1V.—Disposal of Age in Grade Retirements. 


Part I—AcTUAL AND ExpEcTED PRoMOTION UNDER VARIOUS 
CONDITIONS 


(A) Actual Promotions Under Personnel Act of March 3, 
1899.—The principal provisions in the Act of March 3, 1899, in 
regard to promotion after the amalgamation of.the Old Engineer 
Corps are as follows: 

The number of officers allowed in each grade was: Rear 
admirals, 18; captains, 70; commanders, 112; lieutenant com- 
manders, 170; lieutenants, 300; and lieutenants (junior grade), 
and ensigns, 350; in all 1020. 


Nore.—By the Act of March 3, 1903, the number of lieutenant com- 
manders was increased by 30, and:lieutenants by 50 with “ such total num- 
bers of lieutenants (junior grade) and ensigns as may qualify for such 
grades under existing law and the provisions of this act.” 

On January 1, 1916, there were 733 lieutenants (junior grade) and 454 
ensigns, or a total of 1187 in those grades. 


Officers in the grades of lieutenant commander, commander, and 
captain were allowed to apply officially for voluntary retirement 
and “when at the end of any fiscal year the average vacancies for 
the fiscal years subsequent to the passage of this act above the 
grade of commander have been less than 13, above the grade of 
lieutenant commander less than 20, above the grade of lieutenant 
less than 29, and above the grade of lieutenant (junior grade) less 
than 40, the President may in order of rank of the applicants, place 
a sufficient number on the retired list to cause the aforesaid 
vacancies for the fiscal year then being considered.” 

When such vacancies were not voluntarily made, “ plucking ” 
was resorted to as follows: 


The board shall then select, as soon as practicable after the first day of 
July, a sufficient number from the before-mentioned grades .... to cause 
the average vacancies enumerated to Sec. 8 of this act, provided not more 
than five captains, four commanders, four lieutenant commanders and two 
lieutenants are so retired in any one year. 


This “ plucking” section of the act was repealed on March 3, 
1915, and no voluntary or selected retirements were made after 
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June 30, 1914. It was, therefore, in operation for 16 periods em- 
bracing 15$ years. Under the provisions of this act the officers 
were distributed in the various grades as shown by Table I. 


TABLE I 
Total number Per cent 
Grade In grade In gradee 
In grade and above In grade and aboy 
RGAE BOMMEO |g in be i Vere nk 00 doses 18 il 1.76 a 
il a aa 70 88 6.86 862 
CE Sas ance necacknscss rahe ee 200 10.98 19.61 
Lieutenant commander ............. 170 370 16.67 36.28 
Senne aS UTES Bree ek, 300 670 29.42 65.69 
Lieutenants (J. G.) and ensigns... 350 1020 34.31 100.00 
5 otelsitsiicail <p Obs ocvealscsmus 1020 


The officer standing No. 1000 by the Navy List of July 1, 1899, 
was taken and his actual standing on the list on January 1, 1900, 
and each following year up to January 1, 1915 (end of operation 
of act) is recorded in line 3, Table [1. 

The data are accurate for these years, at the end of which time 
his position is found to be No. 331 on the list. 

The officer standing No. 331 on the list in 1900 was then taken 
and his standing recorded for six more years in line 4. The stand- 
ing from 1900 to 1906 is very irregular as during this time the 
provisions of the law were not properly carried out. This was 
corrected in 1905 by an unusual number of retirements and the 
figures are corrected to spread these equally over those years and 
are recorded in line A and are shown on the diagram (Fig. 1) in 
curve A, A, A-A. The final results are in no way altered by this 
correction. 

From the actual standing of this officer by the Navy List of 1915 
(154 years after graduation) a line is drawn (Fig. 1) taking the 
average number that must disappear from the commander’s list 
(twenty) to the top of the commander’s list (No. 200) and again 
from this point at the average yearly rate of disappearance of 
officers from the captain’s list (thirteen) to the top of the list of 
captains (No. 88). These points show the extreme limit of the 
time of such officer reaching these grades, A, under the provisions 
of this act. 
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As an actual fact these grades would be reached sooner than 
this as certain numbers in his own grade may disappear ahead of 
an officer when he is on the lower lists, promoting him that much 
sooner—a much closer approximation may be made by taking the 
extension of the curve A, A, A where it intersects the top of the 
commander’s list and proceeding from this point as before. 

Proceeding in this way it will be seen that under the provisions 
of the Act of March 3, 1899, the grade of commander would be 
reached in about 20? years and that of captain in about 294 years 
after graduation. 

By the Act of March 3, 1903, the number of lieutenant com- 
manders was increased to 200, lieutenants to 350, and lieutenants 
(junior grade) and ensigns unlimited, except for a provision else- 
where that ensigns must have three years service before becoming 
lieutenants (junior grade). The result of this was to increase the 
lists in the lower grades so that in 1916 there were 733 lieutenants 
(junior grade) and 454 ensigns on the list. 

This, of course, changed the conditions so that eventually»pro- 
motion in the lower grades would have approximated to that 
obtaining before the passage of this bill. 

Increased rank for officers retiring under this act was stopped by 
the Act of August 22, 1912, and the act was repealed by the Act of 
March 3, 1915 

The Act of August 29, 1916, introduced promotion by selecting 
up, the principal provisions of this act in regard to promotion being 
as follows: 

(a) Officers eligible for the grades of rear admiral, captain and com- 
mander to be selected for promotion by a board of nine rear admirals. 

(b) That no captains, commanders or lieutenant commanders who shall 
have had less than four years service in the grade in which he is serving 


on November 30 of the year of the convening of the board shall be eligible 
for consideration by the board. 


(c) On and after June 30, 1920, no captain, commander or lieutenant 
commander shall be promoted unless he has had not less than two yeats — 


actual sea service on sea-going ships in the grade in which serving or who 
is more than 56, 50 or 45 years of age respectively. 

(d) Except as herein otherwise provided, hereafter the age for retire 
ment of all officers of the navy shall be 64 years instead of 62 years as NOW 
prescribed by law. 

(e) That the total number of commissioned line officers on the active list 
at any one time, exclusive of commissioned warrant officers, shall be 
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distributed in the proportion of one of the grade of rear admiral to four in 
the grade of captain, to seven in the grade of commander, to 14 in the 


_ grade of lieutenant commander, to 32/2 in the grade of lieutenant, to 41% . 


in the grades of lieutenant (junior grade) ‘and ensign, inclusive: 
Provided further, That lieutenants (junior grade) shall have had not 
less than three years service in that grade before being eligible for promo- 


‘tion to the grade of lieutenant. 


The provisions of (e) in regard to sea service in grade was put 
at the discretion of the Secretary of the Navy until two and one- 
half years after the close of the war by the Act of July 1, 1918— 
and the provision as to age in grade was suspended until June 30, 
i921, by the Act of June 4, 1920. 

Therefore, these important provisions of this act have not been 
in force up to this date (May, 1921). 

Table III shows the distribution of officers in each grade under 
this act for a list consisting of 1000 officers. 


TABLE III 
Total number Per cent 
In grade In grade 
Grade In grade and above In grade and above 
Sera 822 OP UE SOOSITTAT. 10 10 I I 
SN os. c's S73 12k Aieceil. dal & 40 50 4 5 
eT oe whale Gavdeee 70 120 7 12 
Lieutenant commander .............. 140 260 14 26 
Nd ov any so seavd+ dphe bea 325 585 32.5 58.5 
Lieutenants (J. G.) and ensigns..... 415 1000 41.5 100 
Meet, 6021 VP. Va eR 1000 100 


(B) Promotion that Would Have Taken Place by a System 
That Provided for an Age Limit of 62 Years Only.—To investi- 
gate what would occur by a system where an age limit of 62 years 
was the only provision to increase natural promotion, the standing 
of the officers as shown by line A in Tab'e II is extended by taking 
his actual standing from the Navy Lists up to 1921 and correcting 
for an age limit of 62 years from 1916 to 1921 as shown in line 3, 
Table II. To this is added each year the voluntary and selected 
retirements for that year as shown by line 5. The result, line 6, 
isthe normal list uncorrected for officers who died on the retired 
list after being retired voluntarily or by selection. Subtracting the 
deaths as shown by line 7 we get line 8 which gives the normal list 
uncorrected for officers retired voluntarily or by selection who 
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reached the retiring age each year as shown by line 9. By sub 
tracting line 9 frdm line 8 we have the actual standing that would 
‘have obtained had only an age limit of 62 years been provided— 
line (B) shown on Fig. 1 as curve B, BB-B. 

(C) Conditions as in (B), With an Age Limit of 64 Years— 
If we now take the figures in line 8 and add the accumulated num- 
ber of retirements on the active list each year we arrive at the 
actual standing that would have taken place by natural retirements 
without any age limits whatever and obtain line 11. 

Subtracting from this the accumulated number of officers retired 
voluntarily or by selection who reached the age of 64 years and 
then those on the active list who reached this age, we arrive at line C 
which shows the promotion each year by a law having an age limit 
of 64 years only provided. Shown on Fig. 1, as curve C, C, C-C, 

Table IV is of interest as showing: 

Column 1. What actually happened to the 1000 officers con- 
sidered from 1899 to 1915, by the operations of the Act of March 
3, 1899. 

Column 2, What would have happened up to 1921 if the per- 
sonnel act had not passed, with an age limit of 62 years. 

Column 3. The same as Column 2 with an age limit of 64 years. 


TABLE IV 
SHOWING CASUALTIES, ETC., OF 1000 OFFICERS ON Navy List Juty 1, 1899 
I 2 3 

Resigndtidns::: 856). HAAS . HAT). QMS UA 42 43 43 
Retirements—Age §....i..... cece eee eee ee tenes 139 284 242 
ESN FEED DEE LIAL LE 164* ei <i 

ae wh id's) oc g$R seb CAS e 80 + Sa Ry 
NE en ahs soa <a5s 5 2s 138t 164 164 
pete 10 Oe PSE eo OA A OU 105 173 173 
Transferred to other branches of service...... st 5 lise 5 
Dreeed 106 Memeo ons vein eens papesis once 6 6 6 
WE EE pou c Ch soet <oqntecen se ouacs 669 675 633 
Remaining on list. ..4..........000.000008 331 325 307 


* 155 voluntary retirements—one returned to list by special act. 
¢ 139 other causes—one returned to list by special act. 
t6 transferred to other branches—one returned to list by special act. 
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(X) Promotion that May Be Expected with Age Limit of 64 
Years and Retirement for Age in Grade as Now Provided by Law. 
—The average age of entrance to the Naval Academy for the last 
20 years has been 18} years. The average age at graduation 
224 years. It will therefore be necessary for the officer of average 
age to go through the lieutenant commander’s grade in 22} years 
with the age limit in this grade of 45 years as now fixed by law. 

It will be seen from Table II and the curve C-C-C that out of 

each thousand graduates we may expect all but 345 to disappear 
from the list in 224 years with an age limit of 64 years. 
’ However, in 22} years all but 120 must disappear, as there are 
only 120 officers above the grade of lieutenant commander, there- 
fore, there must be 345—120=225 forced retirements, that is, 10 
each year for each thousand officers. 

The time allowed for such officer to go through the grade of 
commander is five years (from 45 to 50 years of age). There are 
70.0n this list for each 1000 on the total list, therefore 14 numbers 
must be made yearly for each 1000 officers on the total list. 

It is unlikely that such officer will make this many natural num- 
bers. The average number of retirements for 40 years service and 
age in the 1000 officers considered would have been about 12 per 
year, and casualties are few in so small a number as are now above 
him. It is therefore probable that retirements for age will have to 
take place in the grades of captain and commander. 

It is well here to note the fact that the operations of the old 
Personnel Act of March 3, 1899, will affect the flow of promotion 
for a number of years and the list will not become entirely normal 
until somewhere about 1940. 

For example, the Navy Register of January 1, 1921, shows that 
only 57 officers are due to reach 64 years of age in the next 10 
years, but it must be remembered that 244 officers were retired 
voluntarily and by selection during the 15} years the provisions 
of the Act of March 3, 1899, were in operation and to.make the 
list normal many of these officers should be on the active list 
instead of the retired list now. 
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If this were the case, it would be found as follows: 


RETIREMENTS AT 64 YEARS 


Officers now on Officers who should ee 

Year active list be on active list Total 
ss ate tens a stay a oie 8 II 19 
ME eee casas cere ec thee. II 14 25 
Fone See ee ete Side 2 7 9 
IQGGAN inh sed Del. VOOR. Ha SUS 6 7 13 
kB Re ee 5 6 6 
Spee ecane pene 9h = soean toler: 3 3 12 
IMF ea kee PICS eee at 6 6 9 
1988- ighe cace RIOPFL SG AG A 8 I 10 
IGAD sarki« bass . zee pa Bethy ges 2 8 10 
| RR Rar Aa eee 6 4 10 
Poe! ye SEA 57 67 124 
Fe a 5.7 6.7 12.4 


It may be expected therefore that until the list becomes normal, 
the retirements for age in the grades of commander and captain 
will be abnormally large, and promotion in all grades will be slow 
and congested. 

It should be noted also that, with an officer of average age, his 
failure of selection will almost surely result in his retirement for 
age in grade. 

The principle of “ selecting up,” if properly and impartially con- 
ducted would insure the selection of the best officers and proper age 
limits in grade would give the necessary flow of promotion, without 
resorting to “ selecting out ””—which process should be taken care 
of by courts martial—and examining boards. 

By subtracting 10 numbers each year for retirements for age.im 
grade below the grade of commander from line (C) in Table IT we 
get the results on line (X) showing the expected results by am 
age in grade limit of 45 years for lieutenant commanders. 

From Table II or Fig. 1, it will be seen that the average yearly 
vacancies that may be expected at the bottom of the list of ensigns 
is about 44 for every thousand officers on the list. 7 

For a navy. of 5500 commissioned officers this would meaf 
44 X 5.5=242 vacancies each year. 

Since 1899, there have been 7657 appointments to the Naval 
Academy and of these 3581 or about 46.8 per cent have graduated. 
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Two hundred and forty-two graduates would mean an average 
242. 
.468 
average of about 1400 midshipmen at the Naval Academy as 
follows : 


entering class of or 511. This would probably mean an 


Mtpiclaseeviioeial ess wispana ae 511 
ad iclaas (70, bes .COBt +} ossrs ours. des 358 
2d class (55 per cent)............... 282 
rat class. ( So:per-cent) i..2.. val eeiias 250 

1401 


The following would be the expectations of an appointee of the 
average age of 18} years: 


SeMATION =. ......205,% A POORBtis Gis Camseistesnns J Age 2214 years. 
EE Ree, BT onda Shunt canine on Soe CE a ack 
Teutenant ............. 6) ONY Sb at “314 “* pilus. 
Lieutenant commander..g “ ..............04. “40% “ plus. 
Commander ........... Arivct Tip deeias Soha « “ 44% “ plus. 
ss oie ope ale deans SS plas eal. Se, “ 50 "a 


Fifty-five officers would be retired for age in grade each year in 
the grades of lieutenant commander, commander and captain. 


Part I].—Discussion oF THE “ SELECTING Out ” AND “ SELECT- 
ING Up” SysTEMS OF PROMOTION 


(a) Selecting Out.—The necessity for providing unusual means 
for “ selecting out” the unfit in any system is an admission of weak- 
ness and inefficiency of organization. 

No reflection is intended on any one in making this statement, but 
it is only reasonable to suppose that in an efficient organization run 
on firm and impartial business principles the unworthy or useless 
employees would be noted by their immediate superiors and weeded 
out by the meats provided for that purpose, without the necessity 
of appointing special boards for the work. 

In the case of the naval service the means provided for this pur- 
pose are fitness reports: of commanding officers, examining and 
retiring boards and.military courts. 

With proper coordination, firmness and impartiality in the em- 
ployment of these functions of organization the “weeding ” would 
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be done without any necessity for special machinery to do the work 
and there would then be left only those of standard requirements 
from which to select the best for higher grades, in order to offer 
a reward for unusual talent and further to insure the necessary 
flow of promotion and prevent loss of ambition and lassitude due 
to stagnation. 

We must admit our organization defective if the officers allowed 
to remain on the list passing from grade to grade are not up toa 
required standard. 

Having made the admission that such officers are of standard 
quality it is unjust to throw them out and brand them as being of 
no further use. 

The only good points in “ selecting out” as practiced under the 
operation of the Personnel Act of March 3, 1899, were that it pro- 
vided for promotion to prevent stagnation and that the “ selected” 
left the service to nurse their grievances elsewhere in civil life, 
It is doubtful whether it was equitable to the government to lose 
the services of these officers who were, in general, healthy and 
capable, and whether some means of using their services should 
not have been provided. This will be discussed further on. 

(b) “Selecting Up.’—Supposing the service to be run on 
efficient business principles we have a list of officers certified at the 
time of their promotion to be up to the required standard for the 
duties of the grade they are to enter or, perhaps, since promotion, 
marked for disciplinary action for -failure to keep up to that 
standard. / 

A point is reached where it becomes necessary, for the efficiency 
of the service to select those best fitted for the duties of command 
rank, that is, for grades above that of lieutenant commander. 

This is a business proposition common to all large organizations 
and is the real gauge of efficiency of any organization. The same 
elements enter into the case both in civil life and in the naval 
service. Politics in the service (which may be classified with 
family relationship in outside life) and personal influence, ate the 
most prominent evils to be eliminated, and an impartial selection 
of the most fit is necessary to efficiency and contentment. 

In all organizations the evils above mentioned should be guarded 
against and entirely eliminated if possible. It civil life it may be 
expected that relatives or friends of the members of the firm are 
to receive unwarranted promotion especially if the business is of 4 
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private character and not an incorporated body of stockholders, but 
in the government service each individual is supposed to stand on 
his own merit and it is not only his inherent right to know the 
cause of any denial of such standing but necessary for his self- 
respect and the best exercise of his faculties to feel that he is going 
to be treated with justice. 


Part II] —OvrT Lines or A Proposep SystEM OF PROMOTION 


Since the year 1670, the right of a defendant to be present and 
confronted with the cause of his being held has been a well- 
recognized principle of English law, and it should be recognized 
as a fact that any system of procedure by which any individual is 
condemned without knowledge of the cause is contrary to the 
American idea of freedom and liberty. 

It is evident that any board so constituted that it has the power 
to deprive an officer of his rightful standing on the active list of 
the navy without his having full knowledge of the reasons for such 
deprivation and without power to defend himself does not coincide 
with the American ideas of justice and in a military system it leads 
so sycophanthy or servility in association with superior. officers 
and crushes the personal initiation of the individual, a quality abso- 
lutely necessary for efficiency. 

_ The Act of March 3, 1899, contained the following mandatory 
provision : 


Its (the selection board’s) adie which shall be in writing, signed by 
all members, not less than four governing, shall be transmitted to the 
President, who shall thereupon, by order, make transfer of such officers to 
the retired list as are selected by the board. .... 


The Act of August 29, 1916, constituting the board for. “'select- 
ing up” contains the following provisions as to the routine followed 
by the finding of the board: 


‘The report of the board shall be submitted to the President for approval 
or disapproval. In case any officer or officers recommended by the board 
are not acceptable to the President, the board shall be informed of the 


flame’ of such officer or officers, and shall recommend a number of officers 


equal to those found not acceptable to the President and if necessary shall 
be reconvened for that purpose. 


An officer plucked or passed over takes no part in the Broceedings 
it either case and he is not informed of the cause of his displace- 
ment nor given a chance to defend himself. All he knows or is 
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allowed to. know by the present system is that he did not receive the 
votes of six members out of the nine composing the board, 

It is contended that this method of procedure is not in line with 
American ideas of right or justice, and that an officer should haye 
the right to know the cause of his displacement and be heard in 
defence before an impartial jury. 

To attain this end the following system is proposed : 

Instead of appointing one board as now provided by law, two to 
be appointed, which for the purpose of easy reference will be 
designated Board “ A” and Board “B.” Board “ A” to be com- 
posed of three rear admirals on the active list of the highest rank 
available. Board “B” to consist of five or seven rear admirals on 
the active list of lower rank than those on Board “ A.” 

Board “ B ” to meet, organize and be furnished with the number 
of vacancies and number of eligible officers as now prescribed by 
law. 

This board is then to proceed as follows: 

The list of eligible officers in any grade shall first be scanned for 
any officers who may have shown such unusual qualities as stra- 
tegists, organizers or leaders as to warrant unusual advancement. 
No such officer to be more than two years in length of seryice 
junior to the senior officer on the eligible list of his grade. From 
such number of unusual officers the board may select the senior in 
each grade having the votes of all members of the board for unusual 
advancement, it being understood that such unusual qualities are 
exceptional and it is not obligatory to make such selections each 
year. 

Not more than one such officer shall be promoted in any one year 
from any ene grade and the board shall certify in writing that in 
the opinion of all of its members such officer warranted unustal 
promotion and his name will be placed at the top of the list of those 
selected for promotion that year in his grade. 

The board shall then proceed to vote on the eligible officers in 
regular order of their seniority on the list and so proceed until a 
sufficient number have rectived a majority vote of the board to fill 
the list of vacancies remaining. 

Should any eligible officer voted on fail to receive a favorable 
majority of votes, the officers voting in the negative will furnish 
the board their specific reasons for so voting, which _ . 
recorded by the board. 
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The names of all selected officers will then be forwarded to 

Board “ A” with the records of all officers who have been voted 
upon by the board, and the reasons as recorded by Board “B ” for 
passing over each officer displaced. 
Board “A” will then‘notify all officers who have been passed 
over by a negative vote that their names have not been favorably 
considered, giving the specific reasons therefore as furnished by 
Board “B.” Such officers will be notified that they will be given a 
specified (reasonable) time to make a statement or present evidence 
for the consideration of the board. 

At the expiration of the time specified, Board “ A ” will consider 
the records of all officers passed over by Board “ B ” together with 
those who have been advanced ahead of them. Should a majority 
of Board “ A ” consider that the record of any officer together with 
the evidence he has produced warrants his advancement he shall 
be placed on the list of those selected in the regular order of his 
seniority but below any unusual selection made that year in his 
grade and the list shall be completed in this manner for transmission 
to the President as now required by law. 

The usual rules of secrecy applicable to courts martial will apply 
tothe proceedings of the boards: 

- Some. of the advantages claimed: for this system of promotion 
areas follows: 

(a) A regular flow of promotion will obtain through retirement 
for age in grade without the humiliation of carrying through life 
the stigma, sometimes unjust, of being specially »marked for 
incomipetency. 

»(b) Only competent officers will reach the final higher grades. 

(ce) Provision is made for the promotiom of the few especially 
gifted. 

“(d) An officer can feel that he will not be condemned in secret 

for some mysterious cause but'must be accorded the rights of every 
freeborn citizen to hear the accusation against him and present his 
defence. 
“(e) An officer will be free to express his honest opinions and 
exercise his initiative, subject of course to Navy Regulations, with- 
out fear of hopelessly jeopardizing his future by antagonizing 
some superior who happens to be present. 
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Part IV.—DisposiTion or Orricers REACHING THE Maximum 


AGE IN GRADE 


It will be noted that it is estimated that out of every thousand 
officers on the active list 10 may be expected to retire each year, 
for age in the grades of lieutenant commander, commander. and 
captain. - For a list of 5500 this would mean 55 such retirements 
each year. 

When these officers are retired from the grades of lieutenant 
commander and commander at the ages of 45 and 50. years they 
will have 19 and 14 years, respectively, before they will reach the 
age now set as limiting their period of usefulness. 

In a commercial business these men would probably be kept on 
in the job they were holding without promotion as long as their 
services justified it or would be demoted to an inferior position. 
That is, a firm would ‘feel an obligation to provide in some way for 
a faithful employee who had been in their service from 22} to 
27$ years, and their services would be utilized in some way, if 
possible. 

To utilize the remaining useful years of theSe officers the follow- 
ing method is proposed : 

That the# be constituted an additional class of the Naval 
Reserve Force known as Naval Reserve Force—Special. That 
those officers be transferred to the Naval Réserve Force iti that 
class. That they receive a retainer pay of 2} per cent of the*base 
pay of their grade for each year of service up to 30 years. Seftvice 
in the Reserve Force Special to count the same for all parpins as 
service in the regular navy. 

That officers of the Naval Reserve Force Special shall be eligi 
for promotion to the rank of commander after 30 years total service 
atid captain after'35 years total service under such regulations as 
may be prescribed by the Secretary of the Navy, and shall be 
transferred to the retired list of the navy at the age:-of 62 years 
with 75 per cent of the base pay of the grade they then hold, 

That in time of peace officers of the Naval Reserve Force 
Special shall be eligible for duty on vessels of the naval auxiliary 
service, emergency fleet service, and such other special vessels of 
the government as the President may direct, and for such shore 
duty as may be directed by the Secretary of the Navy, provided 
that not over 15 per cent of the total number of such officers shall 
be employed on shore duty at any one time. 
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/That: officers of the Naval Reserve Force Special, shall, when 
on active duty, receive the same pay and allowances as received by 
officers of the active list of the navy of the same grade and length 
of service. 

Some of the advantages claimed for this system are as follows: 
(a) Under the provisions of the Act of March 3, 1899, and also 
under the provisions of the acts now in force when the temporary 
restriction on age limit in grade is removed, officers who are active 
and capable are placed on the retired list with 75 per cent of 
their active pay and their services are no longer utilized except 
in-time of war. Under the proposed system they are transferred to 
the reserve list on a graded pay, well earned by their length of 
service and in general less than that of the retired list, and their 
setvices are utilized for very necessary duties, thereby reducing 
the amount paid by the government and giving a return for the 
money expended. 
~(b) Under the present system, with the restriction on age in 
grade’ retirement, officers passed over are condemned to remain 
stationary until they reach the extreme limit of age, doing’ duty 
under formed juniors, without any hope of advancement or in- 
centive to exert themselves in the performance of their. duties. 
Under the proposed system they are freed from such humiliation 
and given an incentive to exert their best efforts on very necessary 
duties for which they are well fitted and with different environment. 

(c) These officers would be of inestimable value in time of war 
as they would be experienced and capable, having been continually 
in touch with the greater part of their naval duties, and in time of 
peace they would form an organization which has long been 
necessary, and for which the necessity is rapidly growing. 

In conclusion, attention is called to the fact that the figures given 
are, of course, only approximations made from what forms about 
the only data available. 

Table IV shows that out of the 633 officers who would have 
disappeared from the list of tooo under a 64 years’ age limit 
between July 1, 1899, and January 1, 1921, 579 or about of per 
cent were by retirements from age, retirements from other causes 
and deaths. Anyone of these causes may vary from time to time 
but a large variation in the total is unlikely as each has an influence 
on the others. Resignations, transfers and dismissals are of but 
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slight importance and have but little effect on promotion in ‘the 
higher grades. 
» The system advanced would form, at least, a logical basis for 
calculations which may be corrected from time to time as. experi- 
ence suggests. 

The list of officers considered contained many who had served 
during times when the service was not as strenuous as it is now 
and more may have reached advanced age than would be the case 
at present, however, against this may be set the facts that. sanitary 
conditions are much better and the advance of medical science. and 
the great attention paid to the morale of the service should prolong 
life and usefulness. 

It may be taken for granted that for a number of years, in. fact, 
not until about the year 1940, owing to rapid promotions in increas- 
ing the number of officers, and to the voluntary and selected retire- 
ments made under the personnel Act of 1899, the list will, not 
become normal and a time of stagnation and retirement for, age 
limit in the higher grades is at hand, which latter condition no 
system can avoid. 
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A New Method of Coastal Navigation 
(See Pace 723, WHOLE No. 219) 


Captain J. V. Coase, U. S. Navy.—The author clearly describes this 
ew method of coastal navigation and deduces the trigonometrical formulz 
necessary for the solution of the problem. The use of these formule, 
however, is a process too slow and laborious to make this method attrac- 
tive. The general solution of the problem by use of tables previously 
prepared is not practicable as such tables ‘would be too bulky for con- 
venient use. Captain Edmonds of Australia has sought to overcome these 
difficulties by preparing a set of tables whose use is limited to the case where 
the first and third bearings make equal angles with the second bearing and 
the author suggests the advisability of preparing a set of tables whose use 
would be limited to the special case where the three bearings are taken at 
equal intervals of time. : 

It appears to me that recourse to either set of tables is both unnecessary 
and undesirable as the graphical solution of the general problem is. both 
simple and easy and the accuracy of the results obtained by such a graphical 
solution is largely a matter of the scale adopted. 

The graphical solution is especially easy if the navigator has at handea 
universal drafting machine, that useful instrument which is rapidly becom- 
ing a part of the standard equipment of the modern chartboard. If such 
an instrument is not available its place must be taken by a compass rose 
or protractor, a pair of parallel rulers or a pair of triangles and a graduated 
scale, 

Fig, 1 shows in full lines the general graphical solution. Fig. 2 shows 
in full lines the solution for the special case where the initial “fix” lies 
on the first bearing and the bearings are taken at equal intervals of time. 

In Fig 1, P represents the landmark, the bearings of which are observed 
and recorded. A represents the position of the ship at. the time ft. PD, 
PE, and PF represent the bearings of P observed at the times fi, fz, and 
ts respectively. AG represents the steady course of the ship steered during 
the time interval (t:-t.). B is the dead reckoning pdsition of the ship at 
the time ¢s. OM equals (t:-t:) to some convenient scale and ON equals 
(ts-tp) to the same scale. Draw the lines ‘MD and NK parallel to PE. 
These lines intersect the first and third bearings in the points D and K 
respectively. Draw through 4 a line parallel to DK, This line is the 
Course made good, It intersects the third bearing in the. point C which is 
the final position of the ship. Join B and C. BC is to scale the set of 
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the current and wind during the time interval (ts-f), the direction of the 
set being from B to C. 

In Fig. 2, t equals t, and (t-t) equals (ts-t2). The same lettering is 
used as in Fig. 1. It will be noted that the solution is simplified because 
the points A, M, and D merge into one point on the first bearing, the 
points C and K merge into one point on the third bearing and the distance 
OM equals ON. 

It appears to me that the solution shown in Fig. 2 is the one that, in prac- 
tice, will be the one. most generally used. It is very probable that the 
initial “fix” will lie on the first bearing and I can see no good reason 
why the remaining bearings should not be taken at equal intervals of time. 

It should be noted that the graphical solution can be carried on while 
the ship is proceeding from the first to the third bearing, little remaining 














Fig. 1 D Fig. @ 

to be done to complete the solution when the third bearing is obtained. 
This is evident, if we consider the case shown in Fig. 2. As soon as the 
first bearing and the initial “ fix” are plotted, the course AG may be drawn. 
The time intervals for the second and third bearings are decided upon and 
the point B is plotted. As soon as the second bearing is plotted the point 
N is plotted by making ON equal to OA. An indefinite line NK is drawn 
through N parallel to the second bearing. When the third bearing is 
finally obtained and plotted all that remains to be done to complete the 
solution is to draw, the lines AC and BC. 

A preliminary solution may be obtained if an intermediate bearing be- 
tween second and third bearings be taken. For example, in Fig. 2 if such 
a bearing PH be taken after half the time interval between the second and 
third bearings has elapsed, OR is laid off equal to one half ON and RS is 
drawn parallel to the second bearing, intersecting this intermediate bearing 
in the point S. Join AS and prolong this line to meet the line NK in the 
point C, thus obtaining a predicted final position of the ship. 
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As has already been stated, the solution shown in Fig. 2 is so simple that 
it should’ be the one generally used, In order, however, that preliminary 
solutions can be readily obtained I would recommend taking five bearings 
at equal intervals of time. The main solution in this case would depend upon 
the use of the first, third and fifth bearings. As soon as the first three 
bearings had been taken a preliminary solution could be made and when 
the fourth bearing had been taken three other preliminary solutions could 
be made. All these preliminary solutions should be consistent, provided 
the bearings be accurately taken. Any inconsistencies not accounted for by 
the probably inaccuracies of the bearings indicate that the current is 
variable in strength or direction and, therefore, that the method cannot be 
relied. upon. 

In Figs. 1 and 2 is shown in dotted lines the effect produced by inaccuracy 
of the initial fix. In each figure the ship, actually at A is believed to be at 
A’. It will be noted that the final positions C’ are inaccurate. What is 
more important is that the apparent current effect is wholly erroneous 
both irf*strength and direction. If this erroneous current data be used in 
subsequent navigation serious consequences may result. ; 

If at C’, in Fig. 2, the course is changed and another problem solved 
using the same time intervals as in the first problem, it will be found that 
the current in the two problems will not be consistent, due to the inaccuracy 
of the initial fix. It is possible, however, with these two consecutive solu- 
tions at hand to determine the true track of the ship. The procedure is 
as follows: 

Plot the dead reckoning track of the ship. Extend backward the second 
dead reckoning course a distance equal to the run on that course. Through 
the point so obtained draw a line parallel to the second true course (already 


‘determined). This line will intersect the first true course (already laid 


down) in a point. Through this intersection draw a line parallel to the 
first bearing of the first problem. This line will intersect the final bearing 
of the first problem (which is also the first bearing of the second problem) 
in the true position of the ship on that bearing. The true courses, already 
determined, draw through this true position will give the true track of 
the ship, the true initial and final positions and thus render easy the deter- 
mination of the trfie direction and true strength of the current.’ 

Tt is obvious that much of the work just described can be done while 
thé ship is proceeding from the initial to the final position, so that little 
remains to be done after the final bearing of the second problefm has been 
taken in order to determine the true track of the ship. 

This particular application of the method may be found to be very useful 
in ‘making a running survey of a coast off which may run a current whose 
strength and direction are unknown. In a running survey the positions 
of uncharted objects may be accurately fixed by bearings only in case the 
position of the ship is accurately known at all times. The method just 
described determines the true track of the ship when only one charted 
object’ is available for fixing the ship’s position. 

‘Probably much more could be written in favor of using the graphical 
solution of the problems irivolved in the use of this. method, but it ‘is 
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believed that enough has been said to warrant my taking issue with the 
statements contained in the quoted sentence with which the author end 
his article. 


Trans-Pacific Communication 
(SEE Page 1803, WHOLE No, 213) 


Lieut. Coroner C. A. Sroane, Signal Corps.—In keeping with the sound 
principle that cable and radio systems should be laid out so as to have radio 
stations near the corresponding eable stations, which you very well discuss, 
the thought occurs to me that when the time comes to lay a cable across 
the northern Pacific it will certainly follow a route along the Aleutian 
Islands. Cable relay and radio stations would naturally be located there. 
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The St. Paul radio station is admirably located for this and a nearby cable 
station would probably be at Dutch-Harbor. 

The. next westward relay point might naturally be Attu, 730 miles west 
of Dutch Harbor,.and about 670 from St. Paul. So far, so good, but from 
here on I do not think that a very clearly defined communication, route, 
either for cable or radio, has ever been laid out. 

I have been thinking over the matter and believe that from Attu the next 
point should be Marcus Island, in 24 N., 154 E., and about 1980 miles from 
Attu, and approximately 2473 miles from St. Paul. 

It may be interesting to, know that St.. Paul-Sitka Marcus midway form 
a parallelogram with equally long and short sides. 

About 381 miles west of Marcus in 25 N. and 147 E. lies Sebastian Lobos, © 
about 2110 miles from Attu and about 2630 from St. Paul, I have not been 
able to find that this island is owned or claimed by anybody. , Some charts 
show it under the name of Grampus and Marcus under the name of Weeks, 

The reasons why I claim that either of these would make a most desirable 
relay station in reaching the Orient are these: it would make possible: a 
system by which lines could radiate to Yokohama, 840 miles, Shanghai, 
1470 miles, ‘Manila, 1660 and Guam 777—via Grampus, and the distances 
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from Marcus would be, Yokohama, 1050 miles, Shanghai, 1860, Manila, 
. 2010, Guam 840. 

By connecting up the cable and radio systems with Guam, connection 
is established with the existing system to the Hawaiian Islands, etc., and 
would enable communication to be routed over either system, as bulk of 
trafic or breaks might require. 

Let us, for instance, imagine that a great deal of traffic would be going 
from Manila to the United States and that this would be centered on radio, 
due to cable breaks. Manila would be able to work alternately with 
Grampus and Guam, enabling each to relay what it received without 
holding up Manila (Cavite).. 

It would make a grid or network covering the Pacific Ocean with a flexi- 
bility as outlined, which means that the efficiency of transmission should 

be at a very high rate indeed and in keeping with our commercial and 
other requirements in the Pacific Ocean. 

It would be very difficult to develop any such possibility as this if the 
terminus of any new system were to be in a foreign port such as Shanghai 
or elsewhere. In fact, due to international agreements, that would have 
to be arranged, it might become impossible to do this, and the result would 
be that the two systems could not tie up with each other with the ease that 
the proposed arrangement would permit. 

I cannot help reiterating that I consider Grampus a very valuable loca- 
tion indeed and we should lose no time in occupying it, as I think it belongs 
to the United States. 
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U. S. NAVAL INSTITUTE 
SECRETARY’S NOTES ~ 


Life, regular and associate, 5493. 
ew members, 25. Resignations, 9. Deaths, 4: 


Lieut. Commander S. A. Wilson, U.S. N. 
Lieut. A. L. Ware, U. S.N. 

Captain D. A. Hall, U.S.C. G. 

Mr. E. M. Paddleford. 


Practically the whole service receives the benefit of the Pro- 
CEEDINGS yet many officers, who read it monthly, are not members 
and therefore contribute nothing to the support of the Institute. 
Members are requested to urge non-members to join. Publication 
costs are now so high that the Institute is carrying a loss. The 
cost, per member, however, decreases with an increase in mem- 
bership. 


Membership N 


The annual dues ($3.00) for the year 1921 are now 
Dues payable. 

Regular and associate members of the U. S. Naval 
Institute are subjected to the payment of the annual dues until the 
date of the receipt of their resignation. 


Discussion of articles published in the Pro- 
Discussions CEEDINGS is cordially invited. Discussions ac- 
cepted for publication are paid at one-half the 

rate for original articles, or about $2.25 a page. 


All members are urged to keep the Secretary and 

Address Treasurer informed of the address to which Pro- 

of CEEDINGS are to be sent, and thus insure their receipt. 

Members and subscribers are urged to notify the 

Secretary and Treasurer promptly of the non-receipt 

of PROCEEDINGS, in order that tracers may be started. The issue 
is completed by the 15th of each month. 


Members 
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The Institute Book Department will supply any 

Boek obtainable book, of any kind, at retail price, post- 

eet age prepaid. The trouble saved the purchaser 

through having one source of ‘supply for all books, 

should be considered. The cost will not be greater and sometimes 
less than when obtained from dealers. 

"The Boat Book, 1920, and the Landing Force and Small Arms 
Instructions, 1920, are now ready for issue. The price of the 
former is 50 cents per copy, and of the latter $1.00 per copy. 

In the early part of the summer, the Institute will publish two 
books, bearing the following titles: “The Aircraft Hand Book,” 
by Lieutenant Albert Tucker (C, C.), U.S. Navy, and “ Composi- 
tion for Naval Officers,” by Professors Stevens and Alden, Dept. 
of English, U. S. Naval Academy. 

_ The prices of these books will be announced later. 

The Seaman’s Hand Book, containing much valuable informa- 
tion for enlisted men, particularly those.of the deck force, has been 
added to the Institute’s publications. This excellent little book is 
retailed at 65 cents per copy. 


The attention of readers of the PRocEEDINGS is 
Index to. _ invited to the classified analytical index for numbers 
Proceedings 101 to 200 inclusive, which is noticed under “ Pub- 
ee lications.” This is a most complete: index,:which 
has been prepared at considerable expense in order to make readily 
available the information contained in both the articles and the 
notes of these issues. Only a limited number of copies are being 
printed. Price, bound in cloth, $2.35; bound in paper, $1.85. 


The Institute desires articles of interest to all branches 

Articles of the service, including the Reserve Force. Attention 

is invited to the fact that the submission of articles is not 

limited to members, and that authors receive due compensation for 
articles accepted for publication. 

All articles and discussions submitted by persons belonging to 
the navy for publication in the PRocEEDINGS must be in duplicate, 
one copy being signed by the author, which will be submitted to 
the Navy Department when the original is published, as required 
by General Order No. 46, of May 20, 1921. 
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The attention of authors of articles is called to 

Reprints of _ the fact that the cost to them of reprints .other 

Articles than the usual number furnished, can be greatly 

reduced if the reprints are struck off while the 

article is in press... They are requested to notify the Secretary 

and Treasurer of the number of reprints desired when the article 

is submitted. Twenty copies of reprints are furnished authors 
free of charge. 


Authors of articles submitted are urged to fur- 

Illustrations nish with their manuscript any illustrations they 

may have in their possession for such articles, 

The Institute will gladly co-operate in obtaining such illustrations 
as may be suggested by authors. 


Original photographs of objects atud events which may be of 
interest to our readers are also desired, and members who have 
opportunities to obtain such photographs are requested to secure 
them for the Institute. 


Whole Nos. 6, 7, 10, 13, 14, 15, 17, 144, 146, 147, 173, 
Notice’ 215 and 217 of the PRocEEDINGs are exhausted ; there are 
so many calls for single copies of these numbers that'the 
Institute offers to pay for copies thereof returned in good con- 
dition at the rate of 75 cents per copy. 
ANNAPOLIS, Mp., July, 1921. 
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FRANCE 


Tae Frencu Navart Procram ME.—Circumstances have placed France in 
a difficult position as regards the determination of her future naval policy. 
If, on the one hand, the collapse _of Germany and the dismembefment 
of the Austrian Empire have materially reduced the risk of attack by sea, 
on the other, she has emerged from the war still a great Colonial Power, 
burdened with all the maritime responsibilities inseparable from that status. 
Since neither national dignity nor considerations of a more practical nature 
permit her to rely permanently on foreign aid for the safety of her coasts 
and oversea communications, she finds herself compelled to take such mea- 
sures of naval defence as are feasible within the narrow limits imposed 
by a depleted exchequer. It is now going on for 20 years since France 
abandoned the hopeless attempt to compete on equal terms with this country, 
Germany and the United States in building great battle fleets. Unable to ' 
stand the severe financial strain which this policy involved, she adopted 
a new formula of relative strength, based principally on the maintenance 
of supremacy in the Mediterranean. Thanks to the entente with England, 
she was able to withdraw most of htr forces from the Channel and con- 
centrate them in the Middle Sea; for although she had no explicit assur- 
ance that the British Navy would protect her northern coasts from German 
aggression, she nevertheless proceeded on that assumption, and subsequent 
events vindicated her judgment. The French building programmes from 
1905 onward were therefore framed with a view to securing a margin of 
superiority over Austria and Italy, who in virtue of the Triple Alliance 
had to'be reckoned as potential confederates. ‘The last pre-war building 
project, authorized in 1913, iticluded five battleships, constituting the Nor- 
mandie class, which were chiefly remarkable for the disposition of their 
Iz heavy guns in quadruple turrets. All five vessels were under construction 
when war broke out, but it soon became necessary to suspend work upon 
them, and from that day to this the ultimate fate of these'25,0co0-ton vessels 
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has been the subject of endless debate. A numerous party in France fa- 
voured their completion more or less to the initial design, but with minor 
modifications indicated by war experience. Others. proposed a recast of 
the plans to embody 18-inch guns and a higher speed, whilst some suggested 
converting them into merchant ships. The French Government has now 
decided to scrap four of the unfinished hulls but to complete the fifth ship, 
the Béarn—which was launched in April, 1920—as an air craft carrier, 
Although it means sacrificing a considerable sum of money which has 
been spent on the four condemned ships, this decision is unquestionably 
the wisest that could have been reached. No amount of tinkering with the 
plans could have made these vessels equal in fighting power to the capital 
ships now being built in other lands, and by completing the group France 
would merely have added five inferior ships to her navy at an estimated 
expenditure of £28,000,000 sterling. 

In submitting this decision to the Chamber of Deputies last week, M. 
Denise, Rapporteur of the Naval Committee, defended is on the ground 
that heavy ships were too vulnerable to submarine attack, thereby implying 
that battleships would in any case be useless to France, even though she 
could afford to build them. Without reopening a controversy which has 
been closed for the nonce by the unanimous resolve of the three leading 
naval powers to perpetuate great ships as the primary units of their respec- 
tive fleets, we may assume that France is dispensing with this not 
because her naval advisors have embraced the alluring doctrines of the 
Jeune Ecole—“le nombre, la vitesse, Vinvulnerabilité, la spécialisation”— 
but because she is unable at the moment to spare the money for a squadron 
of. modern capital ships. Unless this fact be duly emphasised, there is a 
danger that false conclusions of a technical nature may be drawn from the 
new French programme. It authorizes the construction of 6 cruisers, 
92 flotilla leaders, 12 destroyers, and 36 submarines, and, including the cost 
of transforming the Béarn into an aircraft carrier, represents a total out- 
lay of 1,416,000,000 francs, to be spread over five or six years. Such meagre 
particulars of the cruisers as have transpired show them to be more akin to 
the British Raleigh and the American Omaha classes than the conventional 
light cruiser. On a displacement of 7500 or 8000 tons they are to steain 
at 34 knots and carry a powerful armament, either of 6.4-inch or 7.6-inch 
guns. They are expected to cost 70 million francs apiece. It is a note-; 
worthy fact that no light cruiser has been laid down in France since Be 
The new ships are already evoking criticism on the score that they signify 
a return to the discredited armoured cruiser type, are needlessly large, 
and will cost too much money. These strictures are countered by references. 
to the generous dimensions which have been adopted in latest British and 
American cruisers designed for ocean work. The 12 flotilla leaders are to, 
displace about 2000 tons, and will cost 22 million francs each. Their design 
may have been influenced by that of the similar vessels which Italy is now 
building, and also, perhaps, by the ex-German boat S 173, now incorporated. 
in the French navy as the Amiral Sénes. This latter vessel, with her rela- 
tively tremendous armament and high speed, would doubtless prove very 
formidable in smooth water, but the great weight of tophammer causes. 
her to roll dangerously in a seaway. Having had the opportunity of study- 
ing the German prototype at first hand, the French constructors a 
relied upon to avoid its defects in the big flotilla leaders they are about to 
lay down. The size of the 12 new destroyers has not been stated, but, asa 
sum of 168 million francs has been set aside for them and they are estimated. 


to cost 11,000 frances per ton, the displacement is presumably about 1270) 
tons, which would make them rather smaller than our Admiralty W class. 


Finally, there are the 36 new submarines, costing 504 million francs in the: 
aggregate. Their displacement, it is said, will average 1000 tons, but two’ 
or three distinct types will be represented, including large submersible 
cruisers, minelayers, and medium ocean-going boats of 800 to 1000 tons. 
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In this case, too, French constructors have a large selection of models to 
choose from. They do not seem enamoured of the. German types which 
have.come into their possession—and which, though the fact is studiously 
ignored in Germany, are modifications of the d’Equivilly type, and therefore 
rench,in conception—regarding them as unworthy of imitation except in 
certain minor features, though the excellence of their M. A. N. Diesel en- 
ines is admitted. French submarine development has suffered in the past 
om. the very fertility of the national genius. A restless.desire to attain 
perfection led to the too hasty adoption of experimental types, theories of 
construction were promptly put into practice before they had. been thor- 
oughly studied, and so it befell that France never gained a fair return for 
the vast amount of thought, energy, and treasure which she expended on 
the submarine arm. But her faith in its efficacy is unshaken. French naval 
experts, with few exceptions, consider the geographical position of, their 
country. to be exceptionally favourable for the employment of submarines 
and nayal aircraft, both for. defence and attack. Speaking in the Chamber 
in March, 1920, M. de Kerguézec declared that “the day on which France 
is supported by a fleet of 250 to 300 submarines she will be able to contem- 
plate the future without any misgiving whatever.” And many years before, 
when the submarine was still primitive and unreliable, a French admiral 
had.exclaimed, “Jamais nous n’aurions trop de sous-marins!” 

The restoration of French sea power to a level commensurate with the 
extensive maritime commitments of the republic will be watched with 
interest and sympathy in this country. Throughout the war the navy of 

tance performed splendid service, and. the valour of her seamen often 
triumphed. over material deficiencies. The large majority by which the 
new programme passed the Chamber without modification or amendment 
is proof that the French people appreciate the value of naval power and 
are not to be deterred from cultivating it by the heavy cost involved.—The 
Engineer, June 24, 1921. 


Tue Ruone.—The bill authorizing the carrying out of works for utilizing 
the Rhone as a waterway between the Swiss frontier and the Méditer- 
ranean, as a producer of electrical energy and as a means of irrigating 

irge areas of land that are at present unproductive, has now been passed, 
ant ab effort is to be made to carry out a scheme that has been discussed 
for nearly three decades. If the enterprise is regarded as of national im- 
portance it is because the hostilities showed the danger of leaving the 

dependent upon foreign coal supplies, and it is hoped by utilizing 
the hydraulic power of the Rhone to limit the home demand for coal to what 
canbe supplied by the home collieries. The hydro-electric installations 
will furnish 800,000 horsepower and will represent an economy of 42,000,000 
tons of coal a year, which is nearly equal to the quantity imported before 
the war. Again, by releasing such a large quantity of fuel more will be 
available for the smelting of the Lorraine ores which are in need of cheap 
coal from the Saar or from the Nord if the industry is to develop to the 
extent justified by the importance of the deposits. The Rhone electrical 
distribution will permit of the country south of the Loire largely reducing 
its demands upon the northern coal fields. The canalization of the Rhone 
is intended to permit of the passage of boats of 1200 tons between Stras- 
burg and Marseilles, for whieh purpose the canal between the Rhine and the 
one’ will have to be enlarged. ‘The scheme also provides for the irri- 
gation of 675,000 acres of territory which, by this means, will be able to 
produce twice as much as they are now doing. The cost of the undertaking 
is estimated at 3,400,000,000 francs, and it is to be carried out by a company 
comprising all the interests concerned. This vast- enterprise will con- 
¢ greatly to the industrial activity of the country, which, with the 
reconstruction and other work, should find an abundance of employment in 
nearly all branches of industry in the near future—The Engineer, June 3, 
1921, 
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GERMANY 


Tue German Maritime Revivat—* Ten years hence Germany will once 
more possess a flourishing mercantile marine and a formidable war navy. 
Thousands of people here are working for the great maritime renaissance 
which will, they believe, precede and make possible the complete restoration 
of imperial Germany,” so writes a well-informed correspondent who hag 
spent the last six months in Berlin and the chief industrial centres of the 
Fatherland. He reports the existence of a vigorous propaganda on behalf 
of sea power. Every effort is being made to slur over the inglorious 
collapse of the old “ Reichsflotte,” and with so much success that the Kiel 
mutiny is now universally ascribed to the machinations of agents financed 
by the Entente. The fact that the personnel of the High Seas Fleet re- 
mained docile enough until ordered to go out and face the British guns 
is conveniently ignored. A legend of victory has been’ woven round Jutland; 
as witness the enthusiastic celebrations of the anniversary reported from 
Berlin last week. Because the High Seas Fleet escaped annihilation by @ 
rare combination of good leaderShip and amazing luck it is held to have’ 
been victorious, just as the German army boasts itself “ unconquered” 
because—for reasons best known to the Allied statesmen, but inexplicable 
to everyone else—it was permitted to return home with bands playifig, 
colors flying, and all the outward signs of “ withdrawal according to plan.”’ 
In this way the fable of German “ invincibility by land and sea” has been 
carefully preserved. It is already forgotten that Hindenburg and Luden- 
dorff were metaphorically on their knees before Foch, pleading for an 
armistice at any price; that Ludendorff himself declared the army to be 
incapable of further resistance and warned Berlin that any delay in arrang- 
ing a truce would lead to a débacle without precedent in military histoty; 
and that the German Navy purchased its exemption from bedeat of battle 
by the most humiliating surrender on record. 

Those who knew the Germany of pre-war times never believed for a 
moment that she- would allow matters to proceed to the last extremity in 
the event of an unsuccessful war. They foresaw that she would, on the 
contrary, seize the psychological moment to draw back from the abyss of 
irretrievable disaster and endeavor by political chicanery to make good. the: 
consequences of military defeat. But it may be doubted whether the keen- 
est student of German methods anticipated the sublime effrontery with 
which our late enemies are now perverting the facts of recent history. . The 
average Briton smiles indulgently over his newspaper when he reads. of 
these Jutland “victory celebrations’’ in Berlin or scans the pompous. 
rodomontade of some Prussian general who less than three years since was 
quaking in his shoes at the name of Foch. But it is wrong to dismiss as. 
unimportant these manifestations. of reviving “ Kriegslust.” According. to, 
the correspondent who is quoted at the head of this article, “hatred of 
England is the cement that keeps the German Empire together and saves 
it from total disruption. Anglophobia was general enough before the war, 
but it is tenfold more rampant to-day. The Germans affect to despise 
France, and such grudging tribute as they pay to the military genius of 
is due to the popular myth that he is of German extraction. They. are, 
equally contemptuous of America, while privately regarding her as. a 
potential ally (the German conception of America is that of a country w 
all the brain power and most of the political influence are vested in the 


‘German-American’ element). For England is reserved the honor of, 


unequivocal hatred, and although public allusions to ‘revanche’ are o 
cially frowned upon, nine Germans in ten live for the day of reckoning 
with Great Britain. which they believe to be foreordained.” 
From further, information supplied by my-correspondent it seems that 
the “ Abrechnung mit England” may be postponed as the result of dis- 
agreement concerning the means, The:naval enthusiasts are all for the 
restoration of German sea power, mercantile and military, which they 
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eonsider to be the only weapon capable of reaching the heart of England. 
These favor the rapid development of German shipping side by side with 
the gradual building up of a naval force, the main components of which 
will be fast cruisers, submarines, and aircraft. They are working more or 
less hand in hand with the Air Leaguers, who see in a supreme air fleet 
the one sure method of achieving the common aim. Both schools are at 
loggerheads with the Ludendorff party, which claims priority for the re- 
organization of German military power and dreams of revenge in terms 
of cadres and divisions. Col. Repington’s articles in The Daily Telegraph 
on German army reorganization show this party to be in the ascendant 
for the time being. The old army formations are being kept together 
under the camouflage of police (“ Orgesch,” an abbreviation of “ Organiza- 
tion. Escherisch”; Einwohnerwehr, etc.), and most elaborate measures 
have been taken to facilitate the rapid expengion of these nucleus bodies, 
mainly composed of veteran officers and N. C. O.’s, into full-fledged army 
corps when the time is ripe for throwing off the mask... How far the cor- 
responding preparations for aerial warfare have progressed .is a point on 
which the information is somewhat conflicting, but presumably the Allied 
Governments are kept au.courant by their respective missions. 

»Secret naval preparations at the German ports are reported from time 
to time, mainly by the French Press, and M. Lefévre claims to have 
reliable news of the building of submarines in defiance of the Peace Treaty. 
So far, however, none of these rumors has been confirmed. They are, in 
fact, inherently improbable. .Germany knows full well that precipitate 
action of this kind would be fraught with the gravest consequences to 
herself, Moreover, the Allied missions still maintain a vigilant watch 
and appear to have established an efficient intelligence service. Some weeks 
ago British and French officers paid a surprise visit to the Jaeger Ironworks 
in the Varresbeck, which were found to be manufacturing equipment for 
submarines—ostensibly to Dutch order. The mission insisted on the imme- 
diate stoppage of this work and the destruction of all material, models, and 
drawings relating thereto. Not:until the Allied control officers have been 
withdrawn from Germany shall we have real cause for apprehension in 
regard to the secret manufacture of submarines, aircraft, and other war 
material. 

The German shipping revival is making remarkable progress, consider- 
ing the adverse circumstances. Most of the yards are well supplied with 
orders, every month witnesses the launch of several big ocean-going ships, 
and the well-known lines are taking advantage of the abnormal rate of 
exchange to recover some of their former business which had temporarily 
passed into foreign hands. That the German public believes in a bright 
maritime future is shown by the eagerness with which it is investing money 
in shipping enterprises. In the first three months of this year new capital 
to the amount of 210,720,000 marks was contributed to overseas shipping, 
shipbuilding, and deep-sea fishery, undertakings, either in the form of 
subscriptions to new companies or increases in the capital of existing con- 
cerns. In the corresponding quarter of last year only 10,150,000 marks 
were similarly invested, the total for the whole year amounting to 223,684,- 
000 marks, which was barely 13,000,000 marks more than the sum invested 
during the first three months of 1921. These figures speak for themselves. 

aken in conjunction with the far-reaching Schemes of harbor works and 
port improvements reported from Kiel, Hamburg, Cuxhaven, and. Wil- 
helmshaven, and with the announcement that 90 per cent of the total amount 
of money which the German Government has agreed to pay its nationals by 
way of compensation for war losses in shipping is to be spent on new con- 
struction in German yards, they show how fallacious is the popular belief 
that Germany has abandoned her maritime ambitions. When she is once 


_More in possession of a great merchant fleet she will undoubtedly begin the 


reconstruction of her war navy, a task for which the ground is already 
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being prepared by intensive propaganda. We have not done with Germany 
yet—The Naval and Military Record, June 8, 192K. 


GERMAN Justice.—Seven judges in violet robes upheld the German policy 
of frightfulness when they acquitted Naval Lieutenant Karl Neumann of 
the sinking of the English hospital ship Dover Castle. Such is the 
view of the Providence Bulletin and a score of editors the co 
over. The lieutenant’s defense was that he merely obeyed orders, and the 
judges of the High Court at Leipsig, where the trials of German war pri- 
soners are being held, acquitted him accordingly. “If this ruling is to be 
considered a general precedent, no submarine commander, no field com: 
mander, no military governor of occupied territory is likely to be brought 
to punishment, whatever may have been his crimes,” concludes the Detroit 
Free Press. Nevertheless, thinks the Utica Press, “the subordinate who’ 
would sink a hospital ship or a Lusitania, with its hundreds of non-com: 
batant men, women, and children, is not one whit less a murderer than 
his superiors who would order it; Neumann is freed by a German court, 
but by his own confession he and the government he served are brand 
as murderers.” id 

The long-delayed trials of German war criminals, originally intended 
to bring some one in authority to book for some of the major crimes com- 
mitted inthe war, began with the trial and conviction of a sergeant charged 
with brutal treatment of British war prisoners. Ten months’ imprisonment 
was his portion, but, as the Tacoma Ledger puts it, “ he was only one of the 
goats; the: big criminals are the important items on the list.’ Next came 
the case of the commandant of a German prison camp, who, according to 
the diary of a British prisoner, was “ responsible for the deaths of hundreds 
of Tommies.” Another British witness against the Herr Commandant 
said the German officer “liked to amuse himself by riding horseback into 
groups of sick prisoners too weak and helpless to get out of the way.” Six 
months, said the seven judges in violet robes. A second non-commissioned 
officer, for striking prisoners with a rifle-butt; knocking them down, and 
continuing to strike them, was found guilty and sentenced to six ‘months’ 
imprisonment; then came the trial of Lieutenant Neumann. This was the 
crucial case of the four selected by the Germans to prove that they could 
render justice.- But “it was not Lieutenant Neumann who was on trial; 
it was the whole German people, whose government had ordered ‘ruthless 
submarine warfare,” declares Arno Dosch-Fleurot in a dispatch from’ 
Leipzig to the New York World. In this correspondent’s opinion—' © * 

“It made no difference whether Neumann was convicted or acquitted, 
he was not the real criminal before the bar. The German Admiralty was 
on trial, yet the decision of the court had nothing to do with the guilt of 
the Admiralty. The question really before the court was whether the 
Admiralty had the moral right to sink British hospital ships, although 
the court could decide only whether Neumann was guilty. if 

“ The trial consisted in Neumann explaining that he only carried owt 
explicit orders to sink British hospital ships, of which the Dover Castle 
happened to be one. He gave a cold recital of how he waited for'six hour$ 
near the Dover Castle while it zigzagged in flight until the opportune ‘mo- 
ment to strike. His orders were read in court and the case came to an end. 
There were no witnesses because they were at the bottom of the sea.” ie 

Editers and correspondents remind us that Germany promised: at Ver- 
sailles to hand over to the Allies for trial an imposing list of indicted Ger- 
man war criminals. “There are 573 of them listed in a French ‘ 
Who of -Atrocity,’” according to the Chicago Tribune, including the names 
of Von Hindenburg, Prince Rupprecht, Von Mackensen, Von Bilow, ‘Von 
Tirpitz, and Prince Eitel Friedrich. Even the former Kaiser was to be'n0’ 


exception; in fact, we ‘are told, Premier Lloyd George’s election pledge’, 


in 1919 was to “hang the ex-Kaiser.” Germany, however, did not keep 
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her promise, and the Allies thereupon permitted Germany to try the pris- 
oners herself. Leading London papers call the trial a farce, as do the 
Milwaukee Journal, the Providence Journal, and a dozen more of our own 
papers. Yet, notes the Baltimore American, “an impartial effort by the 
Germans to fix the guilt of their countrymen is contrary to the laws of 
nature; the pot can not sincerely call the kettle black.” ; 

“The ‘real criminals are the men higher up, the field-marshals and states- 
men,” asserts the New York Times, and its neighbor, The Tribune, tells 


y: 

“Tt follows that real responsibility for ruthless submarine warfare, the 
sinking of hospital ships and merchant ships, neutral or Allied, carrying 
non-combatant passengers; for the bombing of unfortified towns and land 
hospitals, the slaughter of enemy civilians and the wanton destruction of 
property outside the zone of battle rest with the German higher-ups, who 
determined that war should be waged on a new basis. The German policy 
was deliberate and cold-blooded. It was predicated on the assumption that 
the fighting was to occur mainly on foreign soil and that Germany would be 
faitly safe from reprisals. She had no merchant marine on the high 


“Will the court go after the high command which framed the German 
policy of ruthlessness on land and sea and place the guilt where it belongs, 
evéli if the trial leads to Tirpitz, Falkenhayn, and Ludendorf, and to the 
once Aller-Hochste, now a crestfallen, cringing exile in Doorn? Or will 
it be solemnly adjudged, should they be brought into court, that they were 
not guilty because they took no personal part in the atrocities ?.” 

“Tt does not appear that the Leipzig court ha§$ any intention of trying 
the higher-ups,” says the Albany Journal, as if in reply. In fact, avers the 
Columbus Ohio State Journal, “the spirit of Germany is the same as it 
was under the rule of the Kaiser ; it is as full of deception, evasion, trickery, 
and assumption as ever.”—The Literary Digest; June 25, 1921. 


. THE Letpzicg Tr1ats.—Up to the time of going to press four only of the 
subordinate German war criminals have been tried for the hideous bar- 
barities they perpetrated during the war, either against defenceless prison- 
ers or against the sick and wounded passengers on hospital ships; and 
while one of them has escaped any punishment whatever on the wholly 
insufficient grounds that he acted under orders, the three remaining ruffians 
have been given sentences ridiculous and even offensive in their leniency. 
We notice that the Attorney-General deprecates the tendency hé observes 
in Parliament and in the press to sit in judgment on the Leipzig sentences 
upon what he terms “very imperfect information,’ while he sfhugly re- 
marks that he considers the righteous indignation which has universally 
been aroused as “a little premature.” We do not envy. Sir G. Hewart 
his point of view, nor do we know what further evidence he requires that 
the whole Leipzig procedure is becoming a disgusting and sorry farce. 
The four crimimals were found guilty of the foul acts of which they were 
accused; three have been awarded wholly itiadequate sentences—which, 
moreover, neither will serve out in full—while the fourth gets off under 
something like a quibble. The policy our legal representatives foolishly 
followed of prosecuting subordinates only stands condemned, as all sensible 
people prophesied that it would; the present series of trials, selected and 
accepted’ as a test of good faith, has demonstrated that German courts are 
hot the proper places for deciding upon the guilt and for the punishment 

mans accused of horrible crimes against their opponents in the late 
war; and there is only one thing to be done in the matter, and that is at 
once'to consider the propriety of having the rest of the trials removed to 
London; and’ to demand the immediate extradition of the superiors who 
formulated atid issued the orders’ which caused their subordinates to act 
ima'manner contrary to the laws of civilized nations. 
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The view expressed in these columns last week about the trial of the first 
German military officer charged at Leipzic with inhuman and barbarous 
offences against British prisoners of war applies with even greater force 
to the result of the so-called trial of the first of the submarine commanders, 
Indeed, the circumstances of the latter case afford a convincing endorsement 
of the argument which was put forward, that it is somewhat of a farce to 
proceed further with these trials without bringing to account those in 
higher positions whose code of discipline and warfare made possible the 
crimes which were committed. If ten months’ imprisonment is, as most 
people will admit without question, a hopelessly inadequate punishment, 
and if six months and two months in the next cases are even more.so, 
what is to be said about the acquittal of Lieutenant-Commander Neumann, 
of UC-67, on the charge of torpedoing the hospital ship Dover Castle 
on May 26, 1917? Neumann admitted the act, but pleaded his conviction 
that ammunition was on board the ship, although he was unable to adduce 
proofs, of course. Even the judge, in relation to an alleged photograph 
brought by a German prisoner from France of the loading of ammunition 
in hospital ships, said he had never seen such a picture, and could not 
regard the allegation as proved. z 

Neumann’s defence rested solely and wholly on the fact that he was 
carrying out the orders of his superiors issued on March 29, 1917. This is 
the first time we have heard of any order of this date, although the par- 
ticular edict referred to is probably well known to the British Government. 
It is quite certain, however, who were the persons who first started. the 
submarine war on merchant ships, hospital ships and the like, and the 
immediate need is to bring them to trial, for if the plea of obedience to 
orders is to be allowed as.in the case of Neumann it is futile to proceed 
with the cases of the subordinates. The surprising thing is that our 
government should have acquiesced in the plan of trying the juniors first, 
or rather in the arrangement whereby an officer like Neumann is put up 
to get off scot free. If it was known that the line of defence would be 
that no charge could stand where an officer adhered strictly to orders, 
it should have been easy to find plenty of cases where officers did not 
do so, but committed personal cruelties over and above their orders. Even 
these arch-criminals, however, might try and shelter behind the war 
lords in authority. We are glad to learn that some of the latter are to 
stand their trial later before a more important Leipzic tribunal. So far, 
the trials have been utterly devoid of justice—The Army and Navy 
Gazette, June II, 1921. 


Herr Huco STINNEs, who was a great man in Germany before the war, 


has loomed even larger since the Peace. Known originally as an iron . 


and steel magnate, he has since acquired immense influence as an ownef 
of a great number of newspapers, and, indeed, of many other organiza- 
tions, and at one time it really appeared as though he could dictate his 
policy to the government of the day. Yet the Hamburg-American Com 
pany, in which undertaking Herr Stinnes is a large shareholder, bs 
shown that they felt strong enough to be independent of him. 

annual general meeting of the company was held at the end of April, under 
the chairmanship of Herr Max von Schinckel, who, in recommending the 
official candidates for election to the board, told the shareholders that 
the directors could not recommend the inclusion of the name of Herr 
Stinnes. .The board has arrived at this decision because the gentleman 
in question has started a new line to South America, and has done 90 
without any regard to the interests of the Hamburg-American Company. 
This action would have been annoying enough under any circumstances. 
The policy of German shipping has for many years been towards agree: 
ments and inter-working. But since the war it seems to have beef 
agreed that no co-ordination is essential to the re-starting of the Germaf 
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shipping machine. And the inauguration of a rival company by their 
own familiar friend was therefore about the bitterest blow that could 
have been struck at the directorate. Indeed—considering that Herr Stinnes 
has so large an interest, not only in the Hamburg Company itself, but also 
in the German East African and the Woermann Lines, in which the 
company, too, has large interest holdings,—it seems strange enough that 
he should have encouraged a new competition in the field. Htwever, 
whatever his reasons may be, the company has made its protest against 
what the chairman terms “exaggerated ambitions,’ and has evinced its 
determination to maintain its freedom of action and its independence. 
The policy of the company, indeed, is not to be changed. For, losing the 
services of Herr Stinnes, they filled his place by the election of another 
great industrial magnate, Herr Heniel, who is the leading spirit of . the 
Gutehoffnungshutte, whereby they evidently hope to secure themselves 
against any ill consequences from their bold action. Meanwhile, Herr 
Stinnes proceeds on his way unruffled, his latest reported transaction being 
the purchase of a group of newspapers, of which the Deutsche Zeitung is 
chief; at a price of no less than seventeen millions of marks. This is a 
huge sum enough. For, though the mark may not be worth more than a 
penny in the international markets of the world, depreciated currency has 
hitherto always maintained its face value in domestic transactions—The 
Marine Engineer and Naval Architect, June, 1921. 


GREAT BRITAIN 


ComsBinep StarF TRAINING.—In the early part of this month a discussion 
was evoked in the House of Lords by Viscount Haldane who, as has ever 
been the'case, succeeded in putting his finger on a weak spot in the de- 
fensive plans of the nation. In common with every close student of the 
successive events of the late war, he recognized that in spite often of 
most brilliant work separately, there had been an unfortunate lack of 
cohesion, or rather of combination, between thé forces which were fight- 
ing on land and those which were fighting on the sea. Lord Haldane, 
therefore, in laying stress on the necessity of unity of knowledge and 
understanding, further emphasized what has justly been described as a 
catdinal feature of our traditional strategy, in other words as an “ amphibi- 
ous strategy.” This, of course, is familiar to all as embracing command 
of the sea and an expeditionary force that can be supported by the fleet. 

It is undeniable that in order that warfare carried on with such means 
should prove successful, there must be not only unity of knowledge in 
the mavy and the army, to which now, of. course, must be added the 
air force, but also in the relations between the services in the air, on 
the water, and on the land. As a naval correspondent of the Morning Post 
points out, owing to their training being on entirely different lines, it is 
quite the.exception for a soldier and sailor to regard a particular problem 

i same mental outlook. This, as we have just observed, is further 
complicated by the comparatively recent introduction of a third. arm—the 
air service. Yet our insular and imperial position is such that. practically 
every question of major strategy affects all three arms, “If three people 
come together and talk in different tongues, the result is not much better 
than a tower of Babel in miniature. To obtain the maximum effort. there 
must be co-ordination and co-operation; which, in its turn, is possible only 
if those concerned are able to regard the particular problem from a 
common pant of view. Or, in other. words, they must think the same 
eer thoughts; talk_an identical strategical language; and be ani- 
mated by a common doctrine of war. It seems that this desirable end can 
be achieved only by means of a close liaison between. the services, most 
particularly in regard to. staff work.” The Naval Staff College is, in the 
near future, to be moved from Greenwich to the vicinity of the Military 
Staff College at Camberley. : 
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It is only reasonable to assume that sooner or later a similar institution 
for the air force will be established, and if so it also will be placed some- 
where in the same neighborhood. Thus, as our contemporary’s. corre. 
spondent observes, with common lectures, free intercourse, discussions, 
and debate between the staffs and students of the various colleges, there 
will come in time that common mentality, which again, in course of time, 
will permeate throughout the three services. From three separate staff 
colleges the institution will become an imperial. staff university, and 
with dominion representatives there and on the various staffs, there will 
be built up an organization which, to use Lord Haldane’s words, will ensure 
“cohesion in naval matters and unity in other matters also, and we should 
become such a power as the world had never seen.” 

Too much importance can hardly be placed upon the desirability, nay, 
the urgent necessity of collaboration among the various forces. The want 
of such collaboration has often been unfortunate, and only juck has pre- 
vented it from being disastrous.: The plan now being adopted should 
reduce risks of this nature to a minimum in the future. In the discussion 
in the House of Lords, Lord Lee stated that the scheme included officers 
from the dominions “in order to produce, so far as practicable, that 
community of ideas” upon which the future of the empire may depend. 
Lord Lee added that the subject would doubtless be discussed at the 
Imperial Conference. The regular attendance of successive parties of 
officers from overseas portions of the empire should prove valuable in two 
ways. It is clear it can be but advantageous that when colonial forces 
share in a campaign with those of the mother country, the training of 
both should as far as possible have been similar, and the military educa- 
tion of the staff officers identical. The constant presence of the most 
intellectual officers from overseas dominions should also terd to the 
tightening of the bond of sentiment which as long as it remains united 
must render the British Empire invincible. The scheme for the to 
ordination in the work of the two, and presumably three later on, s 
colleges, is in every way commendable and in theory really excellent. ‘It is 
to be hoped it may prove equally good in practice—The United Service 
Gazette, May 28, 1921. 


Emprre Navat Portcy—Now that the Imperial Conference is on: the 
point of assembling it is well not to cherish exaggerated hopes of what 
may result from these intimate discussions between the leading statesmen 
of the empire. Here at home an idea has undoubtedly gained ground that 
the dominions are about to lift from our shoulders a large share of the finan- 
cial burden irivolved by the up-keep of our post-war naval and military 
forces. This would, indeed, be good news for the British taxpayer, but. we 
are bound to confess our inability to discern any solid basis for such an 
assumption. It appears to have arisen from the report that the laying down 
of two or four new battleships would be delayed until the conference had 
met, and many people at once concluded that half the cost of the building 
programme would therefore be debited to the dominions. This, to put’ 
mildly, is very improbable. 

The Navy League has done well to discourage hopes which are almost 
certainly doomed to disappointment. A leading article in the June number 
of its organ, The Navy, pours cold water on the expectation that the Imper- 
ial Conference will devise means of sharing imperially the expense of the 
new building programme. The inference it believes to have been unjust’ 
fied, and “it is well that it should be dismissed from our minds.” 
is not a tangible shred of eviderice that the peoples of Australasia or Canada 
are ready to contribute between them the 12 to 14 million pounds representéd 
by the cost of two improved Hoods; on the contrary, such action as they 
have taken since the war has been indicative of a firm resolve to cut down 
expenditure on armaments to a very low figure indeed, and the ptesent 
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naval establishments of Australia and Canada are considerably smaller 
than’ those maintained before the war—The Navy and Military Record, 


June 15, 1921. 


AUSTRALIAN AND CANADIAN Views.—It is not a question of loyalty to 
the empire. All through the war the dominions gave lavishly of their best, 
and shrank from no sacrifice of blood or treasure which they knew to 
be essential to victory. Nor are they likely in future to shrink from as- 
suming a fair proportion of the common burden of defence. But at the 
present moment there is nothing to suggest that they are ready to con- 
tribute largely to the cost of warships which are to be built in Great Britain, 
manned by the Royal Navy, and administered by the British Admiralty. 
In the opinion of those competent to judge, the Australians would far rather 
spend 10 millions on their local fleet than contribute one million to the 
cost of the Royal Navy. Australia, in other words, believes more firmly 
than ever before in the principle of local control, and is determined to make 
this principle the foundation of her future naval policy. i 

As regards Canada, that dominion is not at the moment displaying any 
marked enthusiasm for naval projects, but there is no reason to suppose 
that she has changed her mind since 1913, in which year the Borden pro- 
gramme was rejected by the Canadian Senate because it was regarded 
as a contribution to the Royal Navy, instead of providing, in Sir Wilfrid 
Laurier’s word's for “a Canadian service, built, manned, and equipped in 
Canada—the goal to which we look forward.” In our frequent allusions 
to the questions of defense which loom so large on the agenda of the 
Imperial Conference we have invariably expressed the hope that no scheme 
will be submitted by the Admiralty which does not begin by recognizing, 
fully and unreservedly, the right of each dominion to create and maintain 
such naval forces as it considers necessary for its own protection. As the 
Navy League puts it, “the individual fleet unit remains the political ideal 
of the dominions, and it is the business of the conference so as to adapt 
its measures that politics and stategy run, if not in double harness, at 
least as a manageable tandem.”—-The Naval and Military Record, June 
15, 1921. 


Local Fireets.—Why there should ever have been so much boggling at 
Whitehall. over this question of local control we fail to understand. No 
one gifted, with a spark of imagination can have believed for an instant 
that. the dominions would stand aside if the mother country got into difficul- 
ties. «Phe veriest stay-at-home must have had some inkling of the deep- 
r patriotism and loyalty which bind the member-states of the empire 
together with ties stronger and more durable than links of tempered steel. 

Two,.and only two, serious objections could be urged against the build- 
ing. up of an Imperial Navy comprising individual fleet units, and both 
could have been removed by the exercise of tact and statesmanship. The 
first objection was under the control of a central authority both material 
and. methods of training might cease to be uniform and the Jmperial Fleet 
degenerate into an ill-assorted collection of ships, heterogeneous. in design, 
personnel, and training. As a matter of fact, this particular difficulty never 
arose, because the: dominions very wisely took the Royal Navy for their 
master pattern, building their ships and training their men on the model 
of the parent service. 

» The second objection was somewhat more serious, but in this case, too, 
experience showed its gravity to have been exaggerated. Apprehensions 
seem to have been entertained at Whitehall lest the dominions, assuming 
hat they were prepared in case of Imperial emergency to place their respec- 
tive. fleets at the disposal of the Admiralty, should nevertheless insist on 

Ving.a voice in strategic dispositions, with special reference to the de- 

fence of their own seaboards. This contingency, which did in. fact show 
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some tendency to develop in the early months of the war, could have been 
forestalled by the creation of an Imperial Naval Staff. It is of good omen 
that this ideal should be categorically endorsed in the First Lord’s recent 
memorandum. Gradual progress is to be made by appointing dominion 
officers both to the Naval Staff at the Admiralty and as students atthe 
Staff College, while it is hoped that the dominions will eventually set. 
similar institutions of their own, working on the same lines as the college 
at home. This matter is to be laid before the dominion representatives, 
and when their views have been ascertained the Admiralty hope to indicate 
the machinery required to ensure the building up of navies imbued with 
a common doctrine and working to a uniform plan—The Naval and Mili- 
tary Record, June 15, 1921. 


Future oF British AirsHips—The fate of our airship fleet is still in 
the balance. While the government declines to provide any more funds for 
the up-keep of the big dirigibles built under the war programme, it is ready 
to hand them over to private enterprise on very favorable terms. If the 
airship really possesses a tithe of the commercial value which enthusiasts 
claim for it, this offer should not go begging for long. The latest proposal 
concerns the employment of the vessels as mail and passenger liners be- 
tween England and the nearer parts of the empire. It is suggested that 
trial flights be made to Gibraltar, Malta, and Egypt, preliminary to the 
establishment of a regular air service to India. 

Many naval officers who regard the airship as a unit of great value for 
reconnaissance at sea would welcome any arrangement which had the effect 
of keeping these vessels available in case of emérgency. So far, however, 
it has been a case of much cry and little wool. The possibilities of the 
airship, strategic as well as commercial, remain more or less theoretical 
in the absence of practical performance. With the exception of R 34s 
voyage to America two years since, no airship has been sent on a trams 
oceanic cruise, though we now have several which are said to be capable 
of such journeys.—The Naval and Military Record, June 15, 1921. 


_ Gertinc TocetHEer.—The statement of American foreign policy trams- 
mitted from Washington last week constitutes the most cheering develop- 
ment in international affairs which has occurred since the armistice. If 
the Times correspondent has rightly interpreted the aims of the Harding 
administration, we may witness in the near future the negotiation of an 
agreement between this country and the United States, allocating to each 
a definite standard of naval strength which neither will attempt to excee 
Such an instrument would not only banish the spectre of Anglo-American 
naval rivalry, but make impossible a new attack upon the freedom of the 
seas, either from Germany or any other power. This journal has ¢om 
sistently upheld the view that a warship-building competition with the 
United States would be madness. It is not merely that the country cannot 
afford to lavish hundreds of millions on armaments; the economic a 
ment is, of course, highly important, but it is not decisive. If the British 
people believed absolute supremacy at sea to be as indispensable to 
their security in the future as it was in the past, we think they would not 
hesitate to maintain it, be the cost what it might. But that belief is ‘no 
longer held’ ‘by the majority. Instinct and reason alike tell us that we 
have nothing to fear from a powerful American navy. We know that 
in the United States there exists a body of opiniorf which, on racial 
grounds, is implacably hostile to Britain, and would like nothing better 
than to see the two nations engaged in a fratricidal conflict. But this 
faction, though it doubtless comprises several million “typhenates ” and 
is vociferous out of all proportion to its numerical strength, has enti 
failed to influence American policy. Its motives are too transparent, 
to obviously at variance with the principles of genuine Americana to 
make them acceptable to the American people as a whole. 

















es SS) ee 


“af “moe Ae eee e.ClLCmTl 











PROFESSIONAL NOTES 1291 


There will be an immediate and most cordial response from this side 
to American overtures for limiting armaments and stabilizing world 

ce. Our government, without being unnecessarily loquacious, has 
twice affirmed in the formal way our acceptance for the future of a 
one-power naval standard. Lord Lee of Fareham referred to that fact 
in: his excellent speech of March 17, and made it perfectly clear that 
British statesmen are ready to put aside all other business, however 
pressing, when the moment come to discuss the naval issue with their 
American confréres. He spoke for the whole country when he insisted 
so strongly that “in this matter we are not engaged in a game of poker 
or of bluff, but in a sort of game where we ought to lay our cards on the 
table and discuss frankly with our friends what the future should be.” 
It was not enough, he added, to talk of hands across the sea; we must 
have our heads across the sea as well. There is undoubtedly a certain 
amount of sentiment in this matter, as there must always be in matters 
affecting kindred peoples, and it will be a bad day for the world when, if 
ever, sentiment is wholly divorced from Anglo-American affairs... But 
at the present juncture we want that “plain horse sense” which Lord 


‘Lee rightly declared to be characteristic of both countries. Hitherto it 


has been argued that two are needed to make an agreement and that 
American opinion had not shown any marked enthusiasm for a naval 
agreement with England That argument loses its validity in face of the 
positive statement by the Times correspondent that “the ultimate desire, 
even the deliberate plan, of the Harding administration is to bring the 
United States and the British Empire together, 

No moment more opportune could have been chosen for this announce- 
ment. It has come.on the eve of a conference which meets primarily to 
determine the basic principles of empire defence by sea, land, and air. 
Were the future attitude of the United States at all doubtful, the problem 
before the conference would be difficult to the point of hopelessness. But 
with that attitude more or less clearly defined, the problem is at once 
reduced to comparatively simple proportions. Let us consider briefly 
what it would mean if the. United States proposed to take over the naval 
guardianship of the Pacific, leaving us responsible for the Atlantic and 
European waters. Such an arrangement would, we take it, absolve us 
from the necessity of creating huge fleet bases in the Far East—a financial 
nightmare which has oppressed thoughtful minds for the. past year or two. 
It would render possible the most effective and economical application 
of their naval power by the British Empire and the United States respec- 
tively, by enabling each to concentrate its entire strength in one particular 
area, instead of dissipating it by trying to. maintain adequate forces in 
several prospective “danger zones.” It would allay the apprehensions 
felt in Australasia and Canada as to the future of the white race, and, 
by forging a real bond of community between these dominions and the 

nited States, make Britons and Americans working. partners, if not 
formal allies, the world over. Nor would the bargain be by any means 
one-sided. The United States, on her part, freed from all anxiety as to 
the protection of her Atlantic coastline, could turn with an easy mind to 
the Pacific and take such measures as she deemed expedient for the se- 
curity of her Western seaboard and her insular possessions. Such an 
arrangement, we are told, would “naturally involve the renunciation of 
the idea of the Anglo-Japanese Alliance.” That, apparently, is the sole 
obstacle in the way of a compact which in our judgment would be infi- 
nitely more effective as a preservative of peace than the League of Nations. 
If a naval agreement on the lines indicated could in any sense be con- 
strued as a menace to or a betrayal of Japan, honor would forbid our 
accepting it. But the Japanese know as well as we do that their legiti- 
mate interests would be promoted not prejudiced, by an Anglo-American 
understanding of this nature. As a fact, judging by the comments of the 
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press, the alliance has long since ceased to enjoy popularity in Japan, and 
it is doubtful whether its denunciation would cause a single tear to be shed 
in that country.—The ‘Naval and Military Record, June 22, 1921. 


Om Fue. tw THE Navy:—As engineers in general, and marine engineers 
in particular, are quite familiar with the advantages of oil fuel for’ the 
propulsion of warships, and the remainder of the community has lately 
been most forcibly reminded of some of the drawbacks of coaly little 
serious opposition to the Admiralty’s decision to build only oil-burning 
Ships in future was to be expected. The matter was discussed on Tuesday 
last when the House went into Committee of Supply on Navy Estimates, 
in connection ‘with the vote of £5,836,600 for works, buildings and repairs 
at home and abroad. A considerable proportion of the proposed expendi- 
ture under this heading is to be incurred in the construction of tanks at 
various naval centers in this country to provide storage for a reserve of 
oil fuel for our warships. Such a provision is obviously essential for the 
future efficiency of the navy, and though it involves considerable expendi- 
ture at a time of serious ‘fnbeicial stringency, we are of the opinion that 
the expenditure is fully justified. The sum allocated in the present 
estimates for oil storage at home amounts to £957,600, of which £388,000 
will be spent on the new depot at Plymouth. The total estimate for the 
construction of this depot is £1,460,000, and £265,000 has already been spent 
on it, leaving £747,000 to be voted in future estimates. 

Additional oil storage accommodation is being provided on the Clyde 
in the Glasgow district, aad a sum of £291,000 will be spent on this work 
during the year, while £2,430 is required for the oil fuel installatiom and 
pipe line now approaching completion in the same district. In the Rosyth 
district it is proposed to provide oil storage at Grangemouth on which 
£80,000 will be spent in the current financial year, while a further sum of 
£10,670 is allocated to the work in hand at Port Edgar. For similar work 
in progress at Portland, a sum of £145,500 is required, and at Pembroke 
it is proposed to commence work which will involve a total expenditure 
of’ £480,000; of the latter sum only £40,000 is voted for the current year. 
With regard to the proposed expenditure on oil stdrage facilities abroad, 
the Civil Lord, Mr. Eyres-Monsell, was careful to explain that the pro 
vision made was intended to meet the peace requirements of our ships‘ on 
the ordinary ocean routes; strategic requirements, he stated, would prol- 
ably be discusséd at the forthcoming Imperial Conference. 

The’ oil-fuel now under construction at Malta will have cost £308,000 
before completion, while the cost of similar work at Gibraltar, including 
the construction of a pipe line, will be £311,800. ‘Work at both these 
depots is in hand, but is not very advanced in either case; the expenditure 
during the current financial year is estimated at £77,600 and £76,200, 
respectively.. Storage accommodation at Hong Kong and Port Said will 
be finished durit& the year by the expenditure of £65,000 and £43,650, 
respectively, while that at Jamaica will be nearly completed by a further 
expenditure of £21,340. vd 

Of the new work decided on, the most important is that at Singapore, 
the total cost of which will be £250,000 but only £50,000 of this is tobe 
spent during the current year, A similar sum is required this year. for 
work to be commenced at Rangoon, the total cost of which is estimated 
at. £150,000. Storage facilities are also to be provided at the Cape of Good 
Hope, the Falkland Islands, and Sierra Leone. The total cost of: the 
first-mentioned proposal will be £90,000, and £42,000 of this will be spent 
during the year. . The total costs of the other two depots mentioned. will 
be £75,000 and. £65,000, respectively, and £10,000 will be spent on each of 
them this year. Overseas oil-storage- accommodation thus accounts ;for 
a total.sum of £445,800 in the current estimates. 
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The only important points raised in the debate on the estimates was the 
question of adequate defence of the depots against hostile action, and this, 
we think, may safely be left in the hands of the naval authorities, The 
yote, which was agreed to, also includes the expenditure of about £100,000 
on what may. be regarded as welfare work, its object being to improve 
the arrangements for the comfort and well-being of naval ratings. in 
dockyards.—Engineering, May 27, 1921. 


JAPAN 


To Crear Paciric War-Mists.—In time of peace. prepare against war, 
is, the new reading of an old saw introduced by Japan and the United States 
in their decision to sit down and reason out points at issue between the 
two countries, which fire-eating militarists and publicists in both lands 
envelop in dangerous war-mists, subject to explosion. Such is the comment 
in some quarters on the conversations of Secretary of State Hughes and 
Baron Shidehara, Ambassador from Japan, having for their ultimate ob- 


- ject, say Washington dispatches, the negotiation of a treaty or agreement 


between the two governments which will cover perhaps a dozen matters 
now in dispute. Among these occupation of various territory in the Far 
East and the Japanese land and immigration questions in the United States. 
In addition, we are told, there is the question of the island of Yap and 
cable rights in the Pacific, but it is pointed out that settlement of this ques- 
tion will be distinct from settlement of the others, “ inasmuch as it involves 
the rights and privileges of France, Great Britain, and Italy as well as of 
Japan and the United States.” Thus the negotiations between the two 
governments fall into two classes—those concerning only Japan and the 
United States and those concerning other nations as well. What is more, 
Washington dispatches report that the American Government will not par- 
ticipate in the deliberations of the latest Council of the League of Nations 
now at Geneva, because this country and Japan are having a cleaning-up 
time of their own. Among the Japanese press there is occasional com- 
plaint that America’s attitude is “open to question in the light of interna- 
tional law and diplomatic precedent,” and the Tokyo Kokumin suggests 
that the Harding Administration had “better abandon its present stand 
and recognize all the facts relating to the Paris Conference, endeavoring 
| Sore part in the Peace Treaty and the League of Nations Covenant,” 
or even— 

“Tf it is difficult for America formally to join the Treaty, she may make 
a declaration of a tenor similar to its provisions and thus publicly pledge 
herself not to deviate from them. This is a means of maintaining inter- 
national confidence in her and, indeed, is a condition precedent to her diplo- 
matic activity.” 
~The Kokumin turns to the partial evacuation of Siberia, which was 
decided upon by Premier Hara and General Tanaka, the War Minister, 
“by ‘themselves alone,” and add. 

“The militarists have been kicked over. They may be resentful, but 
that is a sign of the times. 

“Evacuation is at least one year overdue. For this reason the people 
have been compelled to waste over 100,000,000 yen. Japanése evacuation 
from Siberia was urged by America, demanded by public opinion in this 
cowmtry, and informally*approved by the government itself...) .. 

“Tn case, the decision of the present government to carry out evact- 
ation without much further delay, if not immediately, almost without any 
conditions, may be considered an expiation on its part for its past sins.” 

Of Shantung the Tokyo Yamato tells us' of a reported’ proposal that 
Japan “withdraw all the garrison from Tsing-tao and abandon the project 
for the establishment of an exclusive Japanese settlement, only succeeding 
tothe rights formerly possessed by Germany.” Though this newspaper 
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professes inability to -vouch for this report, it believes it would be advisable 
to open negotiations with China if the Shantung question can be settled 
that way, because— 

“There has never been greater need of Chino-Japanese cooperation than 
at present. It is inimical to the interests of both Japan and China that 
they should be at loggerheads at such a moment. Moreover, America js 
inclined to interfere in the negotiations of Japan and China, and in a certain 
contingency the question may become further complicated. It is very de- 
sirable, therefore, that direct negotiations should be opened between [Ao 
and China. We should be grateful to America for her anxiety, but in the 
present state of affairs there is a Monroe Doctrine in Asia as there js in 
America, If America is to be bothered for Asiatic affairs, especially mat- 
ters relating to Japan and China, the consequences may be mutually unpala- 
table. It may be for the purpose of bringing American pressure to bear 
on Japan that China is trying to enlist the support of America, but will it 
not damage the interests not only of China but of Asia as a whole if the 
seed of evil is now sown impulsively? 


“Japan has no ambition whatever. The conditions which she proposed © 


for the return of Shantung were due to doubt whether peace and order 
could be secured in Shantung, and also to apprehension lest the rights to 
be abandoned by Japan should pass into-the hands of a third country.’ Tf 
China is fully prepared on the two points, we believe that Japan will not 
insist on the original conditions.” 

Even for the purpose of domestic politics, the Tokyo Jiji believes- Japan 
should. adopt a new policy, though it admits that so important ‘a matter as 
Chinese and Siberian policy “should not be exploited for the purpose of 
serving temporary political ends,” and this daily proceeds: 

“The fact is, however, that this is the best opportunity for deciding a 
new policy. Let us advise the government fundamentally to renovate its 
policy with great determination. Above all, it is necessary that double 
diplomacy should be done away with. Its evils are clear to everybody. 
Indeed, military diplomacy should be held responsible for the fact that 
troops have not yet been withdrawn from Siberia, the Chinese Eastern 
Railway zone, od | Shantung. 

“There may be various circumstances and designs accountable for the 
refusal of the Chinese Government to entertain Japan’s proposal to 
direct negotiations, but it is perhaps necessary that Japan should immedi 
ately withdraw her troops from Shantung in order to demonstrate, her 
sincerity to the world, It is evident that Chinese suspicions regarding 
Japan, which form an obstacle to Chino-Japanese diplomacy, are due prin- 
cipally to the diplomacy of the militarists.” 

As to the Californian issue, the Japan Chronicle calls attention to. an 
article by Count Soyeshima, in the Japanese Diplomatic Review, in which 
he declares that it is purely “a Californian issue” and “can not be a cause 
of war between the two nations.” The Californian problem can be settled 
“as a local issue,” he believes, dnd urges his fellow citizens not to,“ risk 
national fortunes over a question which does not menace our country,’ 
In other states the Japanese are comparatively favorably treated, accord- 
ing td this personage, who adds: 

“In California, too, there is no reason why the Japanese immigrants 
should be subjected to so much opposition and persecution. Even acconging 
to the report of the committee for the investigation into the conditions of 
Japanese immigrants, composed exclusively of American citizens, ‘they 


are well educated, they are eager to learn English, they have a high stand- . 


ard of personal cleanliness, they are generous in their relations with others, 
and they are generally temperate.’ In fact, the Californians are benighted, 
deficient in the sense of justice, and impervious to reason, but while Japan 
has the absolute right to protest against their benightedness, their injustice, 
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and their unreasonableness, and it is further necessary that she should 
resolutely assert and enforce this her right, it would be absurd for Japan 
to stake her national fortunes on a local issue like this. Though it is held 
by some people that the Californian complication is nothing but an expres- 
siotti of American Imperialism and a conflict of the national policies of 
the two powers, yet in my opinion the trouble is a domestic one. Nor is 
it racial or religious, as some people think. So long as Japan and America 
do not come into a great conflict on the Asiatic continent, the Californian 
problem can be amicably settled as a local issue. It is not wise to risk 
national fortunes in a war over a question which does not menace our coun- 
try. At every new phase of the Californian problem, there are some irre- 
sponsible politicians who refer to Bushido and otherwise have recourse to 
boastful language. But this is very thoughtless of them. On the occasion 
of national danger, incitement and instigation may be in place, but it is 
unwise to employ violent language to the prejudice of sound diplomacy 
when the question can be quietly and peacefully settled.".—The Literary 


Digest, July 2, 1921. 


Japan Emptoys British Am Experts.—Tientsin, June 27—Japan’s naval 
program includes not only the capital ships, of which mention has been 
made so frequently, but an abundance of minor craft and particular subma- 
rines, destroyers and seaplanes. Japan to-day has three air squadrons of 
six hydroaeroplanes each. The program being rushed to conclusion calls 
for fifteen squadrons. of six machines each. These will be based at the 
three great naval stations and in Formosa, where a great base has been 
established near the lower end of the island, only a few hours from the 
Philipines. 

There have arrived in Japan 86 aviation experts who have seen service 
in the British Army of Navy. In all, 100 such Britishers have been em- 
ployed as instructors by the Japanese Naval Department. They include 
both pilots and mechanical experts. These men are brought here from 
England at Japan’s expense and are paid 1500 yen ($750) a month, in addi- 
tion to light, heat and quarters allowances, according to a naval authority. 
A — shop for the manufacture of motors and airplanes is being erected 
in Nagoya. 

Major Wynder, representing Vickers, Ltd., has been in Japan for some 
time and is selling Japan a large amount of aircraft material. The aviators 
who have come from England are headed by Lieut. Col. Cecil H. Mears. 

They include among other well-known officers of the late British air 

force Lieut. Commander Todd, Majors F. B. Fowner, H. C. Bradley, B. M. 
Dodds, Captains A. H. Ellis and A. Hillis and a large number of men who 
held the rank of lieutenant. 
_ Coincident with the arrival of the British airmen there have arrived 
in foes from Germany five experts from the House of Zeiss and six from 
the Goerz factory. These also are paid 1500 yen and allowances monthly. 
They are to manufacture periscopes and range finders for the Japanese 
navy and to train and supervise Japanese workmen in the branch. 

A force of experts from the Short Brothers Airplane Manufacturing 
Works is teaching the Japanese how to assemble the eight airplanes: of 
the F-5 class recently purchased by Japan from that plant. This type of 
machine is of the seaplane style, with a wing spread of 110 feet and body 
of 5c feet. It has two motors of 350 horsepower each and can remain in 
the air with six passengers for 10 hours. 

Major Dodds said that these machines were equipped with the Eagle VIII 
type of engines from the Rolls-Royce plant. The Average speed is 80 miles 
an hour and the oil tanks hold sufficient for 10 hours’ flight at maximum 
speed, thus giving a range of 800 miles, The machines are being assembled 
at the Yokohuka station—The N. Y. Times, June: 28, 1921. 
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UNITED STATES 


Navy DepARTMENT—BUREAU OF CONSTRUCTION AND REPAIR 


VESSELS UNDER CONSTRUCTION, UNITED STATES NAVY—DEGREE OF COMPLETION, 
AS REPORTED JUNE 30, 1921 





Per cent of completion 





























Type, number and | Contractor eed I, 1921 | June 1, 1921 
On On 
Total ship | ‘Total ship 
Battleships (BB) 
44 California ....-.cccccecceees Mare Island Nav — goboves | 98.0 | 98.0 | 97. | o7.! 
45 Colorado........0- Se ES New York S. B. Cpn........... | 75-4 | 73-5 | 73-1 | 7teg 
46 Maryland...... Oi oChesowness Newport ware. &. ‘ND. D. Co.) 99.5 | 99-3 | 99.2 | 98.9 
47 Washington .......... Go00%e New York S. Ee celine t «ana 67-3 | 60.8 | 65. | 58.5 
48 West Virginia...... «seeeeee| Newport Nowe §. &D.D.Co.| 57. | 48:2 | 54-1} 4g.g 
49 South Dakota............++ «| New York Navy Yard.-e+-«.+++| 32-2 | 25-7 | 30-5 | aang 
50 TiGiama. ..cesecesercscesves -| New York Navy Yard......++- | 29-8 | 22.7 | 28. | 20.7 
gt Montana....scsceseeees -++++| Mare Island Navy Yard....... | 26.1 | 17.3 | 24.4 | 1,2 
32 North Carolina..... eeeeevee| Norfolk Navy Yard........0«-+| 35-8 | 26.6 | 32.3 | 2gur 
BE LOWA bo edon sey: iph obo edeneae Newport NewsS. B.&D.D. Co. 26.3 | 22.6 | 23... } 19 
54 Massachusetts..........-- -+| Beth. S. B. Cpn. (Fore River).. ‘| 8.6 3:0] 6.4] 
Battle Cruisers (CC) | | 
1 Lexington........ --| Beth. S. B. Cpn. (Fore Riven: +| 21-1 | 12-3)| 18.7 | gua 
2 Constellation Newport News S. B.&D.D.Co.| 11.5 | 9. | 10-5] 9a 
J Saratoga .... New York S. B. Cpn hb sbigwdeure © | 24.2 | 15.4 | 22.4) Tg.g 
"4 Ranger...-...- Newport News S. B,&D.D.Co.} 2.0| 0.8] 1.8] 4 
5 Constitution... Philadelphia Navy Yard.......-| 9.2} 5-7] 7-7] 4 
6 United States .... Philadelphia Navy Yard.......|- 9.2 | §-2] 767] ge 
| 
Scout Cruisers (Light 
thea’ “) Todd D.D.&C Cc 83 
4 Omaha..... socccese’cccce| FO onst. Cpn. +| 93-0 | 84-7 | g2-1 
§ Milwaukee Todd D. D. & Const. Cpn. | go.5 | 82.1 | 89.2 80.9 
6 Cincinnat Todd D. D. & Const. Cpn..... | 84.4.| 77-0 | 81.7 a 
7 Raleigh .. Beth. : + 7s. (Fore River 59-7 | 41-5 | 56.7 33 
8 Detroit.. Beth. pF one River).. 59-8 | 41.6 | 56.6 | 38.7 
9 Richmond Wm. C Camp &§ Sons Co......-..| 67. | 45. | 66. || go. 
10 Concord . Wm. Cramp & Sons Co 64. | 42 63+ | 3} 
11 Trenton . Wm. Cramp & Sons Co 47 30 45+ | 25, 
12 Marblehead Wm. Cramp & Sons Co.. 45 27 43. | 22! 
13 Memphis... Wm. Cramp & Sons Co... | 39. | 24 37+ | 19. 
Auxiliaries ‘ 
Fuel Ship No. 18, Pecos........|Boston Navy Yard (Oiler AO 6)| 97.2 | 97. | 88. | 871g 
Repair Ship No. 1, Medusa 
AR 1) croeseceseseseressenee Puget Sound Navy Yard......| 63.6| 48.1 | 62-4 | 47-7 
Dest. Tender “No: s Dobbin seabeadaate a | he 
sobleeeeesvgusceteses . ihadelphia Navy Yard.......| 64.8 | 64. 62. 
Dest. Tender No. ai Whitney ‘ | : . 
at enoce ben $o50 enn meee .| Boston Navy Yard...........++| 28.9 | 21.9 | 25- | 166 
Sub. aehder No. 3, Holland 
olds Goud « bald § . ebb lke Puget Sound Navy Yard......| 20.2 | 4.2] 17.8 | 25 
Aircraft Tender, Wright (AZ 4 
Speteceseepetesecdoccons «| Tietjen & Lang.............08 oo] 80. | seve | 76. ft eens 
Patrol Vessels 
Gunboat No, 22, Tulsa (PG 22).|Charleston Navy Yard....... ++| 69.2 | 50.5 | 67.7} 4B 














‘ 
agp it mmecinigeemaigs ee. ere we ————— re 


* Battle Cruiser No. 4—Keel laid 6/23/21. 





‘ 


In addition to the above there are under construction 4 destroyers, § 
fleet submarines, and 37 submarines. 

Authorized ‘but not under construction or contract 12 destroyers, 7 
submarines and one transport. 
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MERCHANT MARINE 


To Rescue Our MercHant Fieer.—Albert D, Lasker may not know 
the difference between the starboard bow and a marlinspike, as the Balti- 
more Evening Sun suggests, but dozens of editors laud his courage in 
giving up extensive business interests to accept the chairmanship of the 
Shipping Board, after the honor of handling its tangled affairs had been 
declined by several others. “The work of salvaging the government 
fleet from ruin and decay, in view of American shipping laws, American 
construction and operating costs, and American export conditions, will 
not be child’s play,’ notes the New York Herald, “but the country has 
every reason to feel confidence in the ability of Chairman Lasker to do 
the thing if it is in anybody’s power to do it.” “ The questions before the 
Board are the knottiest that confront any government, agency,” asserts 
the New York Times, and if Mr Lasker fails to solve them, “ it will be 
his first failure in which supposed sea and trade Solomons also. have 
failed,” remarks the Baltimore Sun. 

“The fleet can be put on a paying basis, and I can operate it at a profit,” 
was the astounding dispatch that was sent from Mr. Lasker’s home city, 
Chicago, to a New York paper as the new chairman left for Washington, 
but, upon telegraphic inquiry, Mr. Lasker assured The Digest that he was 
misquoted. “ What I said was that the President wanted a basis estab- 
lished for a permanent and profitable American merchant marine to be 
developed through private initiative and enterprise,” the new chairman 
telegraphed. Thus Mr. Lasker is seen to be in full accord with President 
Harding’s policy, as outlined in a dispatch from the Baltimore Sun’s 
Washington correspondent: 

“1. That the business of ship operation be turned over to private inter- 
ests ‘with as little delay as possible. 

“2. That the deficits must be stopped. 

“3. That the Shipping Board shall make an appraisal of the assets of 
the government under its jurisdiction and charge to the war every liability 
that cannot be made useful and profitable.” 

“The first step of the new Board will be to formulate a policy, and 
the second will be to take the government out of the shipping industry,” 
is the positive statement of George Rothwell Brown, writing in the Wash- 
ington Post. “ President Harding is’ taking a direct and personal part in 
the impending liquidation of the largest single business in. the world to- 
day, and a highly important policy which can not fail to have far-reaching 
and beneficial results ‘has been outlined,’ adds Mr. Brown. The with- 
drawal of the government from merchant shipping will require at least 
three years, he thinks. As we read on in The Post: 

“Tt is to be the helpful intention of the administration which the new 
Shipping Board is destined to become such an important part, to corre- 
late the merchant marine with American commercial expansion with port 
development, and all the other factors which are essential to a country’s 
economic stability and development. Its plans are marked by breadth and 
vision. 

“Tt is not to be expected that these things are to be brought about at 
once by the waving of a magician’s wand; that cannot be. The processes 
necessarily must be slow, It is the purpose of the government that this 
part of the national structure shall be built up on a solid foundation. 

“An asset which cost $3,000,000,000 could hardly bring to-day more 
than $750,000,000. This, also, is authoritative. The taxpayers will have 
to make up their minds that the enormous sum represented by the differ- 
ence will have to be charged off on the ledger of patriotism as a part 
of the cost of the successful war against Germany, precisely as have been 
thus charged off the cannon, the guns, the ammunition, and the airplanes 
with which the war was won.” 
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This is rather hard on American taxpayers, many editors agree, “but 
it is only what the merchants of the country have been compelled to do 
during the past few months in readjusting their war-time operations to 
a peace-time basis,” notes the New York Commercial. “We have had 
the Treasury Department and the Federal Reserve Board telling the peo- 
ple of the country that their business enterprises must be deflated, ‘yet 
the government itself, engaging in what is essentially a private business, 
has hitherto refused to face the issue,” maintains this business organ, 

“ After being in a position near the bottom of the list of the great ‘seq. 
faring nations we are once more near the top, and our Shipping Board 
crews are 80 per cent: American, whereas four years ago they were on 
10 per cent American,” we are told by the Marion Star. What to do wit 
the fleet of steel and wooden ships, however, “is a question that has per- 
plexed even the experts in the shipping business,” says the Chicago News, 
Here is part of Mr. Lasker’s statement, made after he had accepted ‘the 
chairmanship : 

“ American industry and finance can not exist on the scale to which it 
has been created unless foreign markets are opened and remain open, 
American commerce must compete successfully on the seas with the com- 
merce of the world. 

“The constructive end of the Shipping Board’s work is to inaugutate 
and put in being a policy that will accomplish this. To this end it must 
call into cooperation other departments of the government, all those inter- 
ested in merchant marine and the manufacturers and financiers of the 
country. The President has said that the inspiration of private initiative 
and enterprise must be the guiding principles of the’ Board’s work. 

“Tt will be the first duty of the Board to do those things which are 
necessary to end incompetence and make of the Shipping Board a busi- 
ness institution guided by business principles and measuring up to busi- 
ness standards. The charge:on the public treasury must be cut down, 
and that with all possible expedition, so that this burden on the taxpayers 
will be alleviated.” 

“ At the end of May 684 steel ships (about one-third of this country’s 
steam and oil tonnage) were laid up,’ declares the New York Times. 
“So many are idle that expenses run to $20,000,000 a month,” is the 
startling announcement of the Baltimore News, and the Boston Herald 
notes that “there are 275 wooden vessels on the hands of the Shipping 


- Board, and’ the care of them costs’ the government $440,000 a year.” What 


to do with them is one of the new chairman’s problems. “ Far better 
to give them away if they can not be sold, or to burn them if they cannot 
be given away,” thinks the Philadelphia Jnquirer. ’ 
“The taxpayers of the United States: must pay a stiff price for the pro- 
crastination of their government,” writes Ernest Cordeal in the Trans- 
portation World (New York); “two years ago the government might 
have come well out of its investments in ships and shipyards, but to-day 
it must take a heavy loss. And the longer it delays in disposing of its 
interests, the greater will be the loss.” “If the Shipping Board had not 
been prevented by the Hearst injunctions from putting ships ‘on the 
auction-block a year or more ago, and had it not held them at too high 
a valuation, the government might have cut its losses materially,” declares 
the New York Tribune. Now, it adds, “the only way to avoid throwing 
good money after bad is to sell all the ships than can be sold and to stop 
operating the others.” “The American public is tired of government 
coddling and nursing; it will not tolerate the ship-subsidy talk that has 
been going the rounds,” agrees the New York Journal of Commerce. 
“The merchant marine should not be entirely in private hands,” thinks 
the Washington Post, “although the ships may be privately operated.” As 
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the Providence Journal sums up the four-year régime of the Shipping 


“When all is said and done, the foundation has been laid for an Ameri- 
can merchant marine. It has cost extravagantly, but the excess over what 
itis now worth may be absorbed in time. It has been an expensive experi- 
ence; but has afforded a convincing demonstration of the shocking waste 
possible, even inevitable, to government ventures into the field of busi- 
ness. There is compensation in that. The educational value of the experi- 
ence should serve us well, into the far future. At any rate, we have made 
a big beginning and there can be no thought of turning back.”’—The 
Literary Digest, June 25, 1921. 


AmericAN Maritime Poricres.—In his address before the Eighth 
National Foreign Trade Convention, Mr. James A. Farrell made the fol- 
lowing points: One, no sale at present of government vessels to private 
owners; two, our steamships are well constructed and compare with the 
best abroad; three, the average cost approximates that of foreign ships; 
four, even with temporary improvements in freights it will take three 
years to absorb the world’s idle tonnage; five, international agreement to 
stabilize rates and lay up tonnage might be useful; six, American traders 
and travelers should use American ships; seven, we should abandon the 
attempt to build up trade routes from every United States port and serve 
only ports where cargo is available; eight, Time-charter Shipping Board 
soieile with option of purchase; nine, operating costs must be reduced 
to equality with foreign costs; ten, shipping laws which impose a dis- 
advantage estimated at five per cent on investment should be repealed.— 
The Scientific American, July 2, 1921, 


SHippinc TrousLes.—We have before us an analysis by the editor of the 
Shipping World of the discouraginng conditions which existed in the 
British dial Marine in the spring of the present year. It is the state- 
ment of one of the world’s best authorities on shipping matters, and all 
that he says of conditions three months ago may be repeated with greater 
emphasis to-day. One cannot read this material without being struck by 
the fact that like causes have produced like effects on our side of the 
Atlantic. In commenting on the report of the Liverpool Shipping Associ- 
ation, attention is drawn to the fact that though the ship-carrying power 
now available in the world is sufficient to deal with a larger volume of 
overseas traffic than was handled in 1913, and the needs of Great Britain 
as a consumer are greater than ever before, yet in 1920 the overseas com- 
merce of the United Kingdom was in weight 19 per cent below, and the 
exports 56 per cent below those dealt with in 1914. To-day, of course, the 
situation is considerably worse than that. In 1920, although the British 
tonnage available was at least equal to, and the foreign tonnage available 
was far in excess of, that afloat in 1913, there was used in the overseas 
trade of the United Kingdom in 1920 ship-carrying power only in the pro- 
portion of 80 against the 100 employed in 1913. Furthermore, although 
more ships were employed, under the present conditions it is taking five 
ships to do the work that was performed by four ships in 1914. 

ring in mind conditions in the deep sea trade in this country, there 

is something familiar in the British analysis of their own troubles. We 
are told that the advance in wages has raised the cost of production and 
transport, making it impossible for the British to sell their exports in for- 
ign markets. We are assured that, in the main, it is the advance in food 

prices which has brought about such an advance in wages. Take note also 
of the fact that they have reached the maximum traffic which can be dealt 
with through the ports working under prevailing conditions, and unless 
those conditions can be altered, it will be impossible to import only five-sixths 
of the overseas supplies of food obtained under pre-war conditions. Hence 
follow scarcity and high prices; continued demands for high wages to meet 
those prices; a cost of production which makes selling of manufactures 
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and coal in foreign markets an impossibility ; constant curtailment of pro- 
duction ; a decrease in exports; and last, a further and inevitable reduction 
in imports. Thus the whole thing runs in an endless circle, and it can truly 
be said that, with modiflections due to local conditions, we are Passing 
through a similar experience. The principal modification as between us 
and Great Britain is the question of exchange ;.but of our merchant marine, 
as of theirs, it is true that the greatly increased costs of operation consti. 
tute a severe handicap. Indeed, in this respect we are in a more parlous 
state than they; this for the reason that our impossible laws—the. burden 
laid upon our shipping by the suicidal LaFollette Act—renders successful 
competition on a common rate basis out of the question —The Scientific 
American, June 25, 1921. ‘ 


INTERNAL-COMBUSTION ENGINES FoR SHIps.—The American Society of 
Naval Architects and Marine Engineers have recently been discussing the 
relative merits of oil engines as against steam engines for the propulsion of 
cargo vessels. The subject was brought before them by a paper entitled 
“ The Internal-Combustion Engine as Applied to Marine Propulsion,” read 
by Messrs. John F. Metten and J. C. Shaw at their meeting on May 26 
in New York. The authors appeared to be far from satisfied with the devel- 
opment of the motor ship in America as compared with the progress made in 
Great Britain and the Scandinavian countries, and pointed out that the coun- 
try found itself in the possession of a large government-owned fleet, almost 
wholly steam-driven, which private owners were reluctant to purchase or 
operate. The advantages of the internal-combustion engine were taken for 
granted, and the question was presented as to whether it would be prefer- 
able to convert some of the existing steam vessels or to build new motor 
ships. No direct answer was given to this question, the authors devoting 
themselves principally to the question of the relative costs of operating 
comparative vessels of 13,000 tons deadweight capacity and 3500 shaft horse- 
power, one driven by geared turbines and the other by Diesel engines. The 
steamer was supposed to burn oil in the furnaces. Very complete estimates 
were presented, which may be summarized by saying that the motor ship 
was calculated to earn 16.65 per cent on the capital invested as against 
10 per cent in the case of the turbine vessel. The William Penn, a vessel 
of 12,375 tons deadweight, the first large oil-driven vessel to be owned by 
the United States Shipping Board, has a pair of six-cylinder Diesel engines, 


of 3500 shaft horse-power, the bore of the cylinders and stroke being 740 


mm. and 1150 mm. respectively. The vessel will have a service speed of 
10.5 knots to 11 knots and will be operated over the same route and by the 
same company as the electrically-driven ship Eclipse, recently put into 
service. This should enable very useful comparative figures to be obtained, 
and we may fairly presume that in due course they will be published, in 
accordance with the open-minded policy which is characteristic of Amefi- 
can engineers.—Engineering, June 17, 1921. 


Procress IN Motor SHIPBUILDING.—This article gives extracts from the 
returns of “Lloyd’s Register of Shipbuilding” for the past month. 
Throughout the world there are at present actually under construction 189 
motor ships of 750,000 tons d.w.c., or 454,502 gross tonnage. Of these 
57 are being built in the United Kingdom, of gross tonnage 227,010, repre- 
sent half the total tonnage being built. The proportion of motor ships to 


steam ships being built in this country is considerably less than abroad, 


though it is rapidly increasing. These figures do not include a large number 
of motor ships which have been recently ordered in this country and abroad, 
but the construction of which has not yet commenced. They also do not 
include vessels building in Germany, the number of which is considerable. 
Details are given in tabular form of the tonnage of motor ships being bui 
in various shipbuilding centres in this country and abroad. (Motor Ship, 
London, Feb., 1921.) —The Technical Review, June, 1921. 
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AERONAUTICS 


ArrsHirs AND STEAMSHIPS.—In pursuance of the policy announced in 
the House of Commons on the introduction of the Air Estimates, it was 
officially intimated at the beginning of last week that unless a firm offer 
to take over and operate the existing airships in this country for commer- 
cial purposes were received by August 1, the Air Ministry would discon- 
tinue all airship activities, and would hand the vessels, stations and ma- 
terial to the Disposal Board. It may be recalled that the government has 
offered to present, free of any charge, to a suitably constituted British 
commercial airship company the three airships R-33, R-36 and R-8o, the 
ex-German airships L-64 and L-71, and the airship R-37, on which, when 
nearly completed, work was suspended. With the exceptions of the ex- 
German airships, these vessels are fitted with bow-mooring arrangements, 
while one of them—the R-36—is fully equipped for the carriage of pas- 
sengers. The government is also prepared to make a free gift to the pro- 
posed company of all of its spare engines and other airship material and 
stores, to assist the company with all available information, to lend it for 
a period any airship specialists required, and to lease or sell to it the 
Cardington and Pulham air bases as they now stand. This offer, involy- 
ing, we believe, the gift of over one million pounds’ worth of material, 
has been before the country for some months, and has, we know, been the 
subject of much disctission among people likely to be interested in the 
commercial operation of airships. That no one so far has shown any in- 
clination to do anything more than discuss it is a clear indication that, in 
the opinion of those concerned, the commercial operation of airships is 
unlikely to yield a sufficient return in the present state of the art and in 
the prevailing conditions affecting transport: services in general. Is that 
View justifiable, and, if so, on what particular point or points connected 
with the operation of an airship service can be established ? 

Assuming—and it is a large assumption—that there is a public awaiting 
the advent of the commercial airship service, we may endeavor to obtain 
some guidance as to the commercial prospects of such a service by com- 
baring. the qualifications and performance of the existing passenger air- 
ship R-36 with those of an ocean-going passenger steamship. It is not 

to select the particular marine vessel that may justly be compared 
with the airship. A steamship of the size and speed of the Mauretania 
is well known, under present conditions, to be uneconomical, and as a 
basis of comparison may be expected to show the airship in a too favor- 
able light. On the whole, we are of the opinion that a steamship of the 
size and speed of the Carmania is probably the least exceptionable stan- 
dard that can be adopted. That vessel is certified for 1995 passengers, 
and carries a crew numbering 513. Allowing her four weeks for the 
round voyage to American and back, and assuming that she runs all the 
year round and on each trip carries 100 per cent of her capacity, she is 
capable of transporting 51,870 passengers per year. The airship R-36 
is fitted with accommodation for 50 passengers and carries a crew of 28. 
With her speed of 65 miles an hour she ought to perform the round trip 
in seven days. Running with full capacity all the year round, she should 
thus be capable of carrying 5200 passengers per year. It therefore appears 
that so far as passenger-carrying capacity is concerned, ten airships of 
the R-36 class are equivalent to one Carmamia. Total horsepower of the 
engines of these ten airships would be 15,700; that of the main engines 
of the Carmania is 21,000. The aggregate crews of the ten airships 
would be 280; the crew of the Carmanta’ numbers 513. In both these 
important respects, therefore, economy is distinctly on the side of the 
airship. This result is, we feel,*surprising, for economy in any respect 
is not generally associated with aerial transport. Stated generally, it 
means that for the same total passenger-carrying capacity over a given 
period of time, the airship, on the same average factor of passenger load- 
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ing, is 25 per cent more economical in power expenditure than the steam- 
ship, and 45 per cent more economical in the matter of crew. This very 
favorable result must not, however, be accepted at its face value; it has 
to be tempered by several considerations. In the first place, it has to be 
observed that the higher the speed of a vessel the greater is the strain 
thrown upon it and its crw. It is not impracticable to run the Carmania 
voyage after voyage at four-week intervals with the same crew. But in 
the case of the airship the time in port is reduced in proportion to the 
increased speed on the trip, and would be far too short to effect running 
repairs and to rest the crew. On the London-Paris air route, we believe, 
it is not found practicable or desirable to fly back the aeroplane leaving 
on a Monday before the following Friday, or even the Monday of the 
next week. The trans-Atlantic steamship service could be maintained at 
least for a time by means of one Carmania. The corresponding airship 
service could not, it is certain, be maintained for any time whatever 
means of the ten airships indicated by our calculation Four additional 
airships would absorb all the economy in the matter of power expenditur 
but it may be doubted whether anything short of 100 per cent reserve o 
craft and crew would be sufficient to meet the conditions. In the second 
place, the question of upkeep has to be considered. There are elements in 
this matter which it must be admitted are distinctly in favor of the airship, 
There is, for instance, the fact that the total airship carrying capacity need 
not be reduced, at any instant, for the purposes of drydocking by more 
than 10 per cent, whereas with the steamship service nothing less than the 
whole can be withdrawn. On the other hand, in the matter of engine 
upkeep, there can be no doubt on which side an overwhelming advantage 
lies. At present not more than 30 to 40 horsepower per cylinder can be 
developed in an aero-engine. The ten airships required to provide the 
equivalent of the passenger-carrying capacity of the Carmamia would thus 
have between them 400 cylinders, at 800 valves, 100 magnetos, and a cor- 
responding multiplicity of fuel and water pumps, radiators, sparking 
plugs, etc. It must be admitted that by comparison the engines of the 
Carmania are simplicity itself. Even to-day, in spite of the improvements 
that have been effected in the construction of aero-engines, the limit of 
running time between complete overhauls does not by much exceed 200 
hours. Thus in the present state of development the engines of the air- 
ship service would require to be completely overhauled at the end of 
every second round trip. Actually, for the ten airships, the separate engine 
overhauls required would work out at the rate of 1300 per year. Another 
important item in the upkeep bill would be the replacement of the hydro- 
gen lost on the voyage, an item against which we have nothing to put 
in the case of the steamship service. Taking the loss at as low a rate as 
5 per cent of the capacity per round trip, the annual replacement quantity 
required comes out at no less than 55 million cubic feet per year for the 
ten airships. There is thus indicated the provision of hydrogen generating 
plant capable of producing on the average 150,000 cubic feet per day. 
Even from an outline analysis such as we have presented above features 
emerge which clearly suggest the need for the utmost caution before a 
definite opinion is formed as to the commercial prospects of the airship. 
Our analysis, we know, is very short of being complete, but so far as it 
goes it fails either to prove or disprove the case for such craft. Some 
will, no doubt, hold that the apparent economy of engine power and crew 
shown by the airship is of much importance than the apparent lack of 
economy in upkeep. Others, probably, will heartily disagree with that 
view. For ourselves, we would urge that the question should be looked 
at as a whole and apart from the free ‘gift from the government of the 
existing airships and material. Capital cost will have to be considered 
sooner or later if the service established is to remain in force suc- 
cessfully. Then, too, we should consider the airship not solely as a pas- 
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senger-carrier, but also or alternatively as a means of transporting goods. 
The question of terminal charges should also be bpoughe within the scope 
of the comparison. In these and other matters the advantage seems at 
times to’be on the side of the airship and at times against it. At other 
itis next to impossible to form a sound judgment where it lies. Thus, 
in the matter of terminal charges, the economy of ground personnel ren- 
dered ‘possible by the use of mooring masts seems to place the advantage 
with the airship. In the matter of the carriage of goods the reverse 
appears to be the case. Thus, even the Mauretania— a less commercially 
eiicient vessel than the Carmania—can carry ‘1000 tons of goods apart 
from ‘her passengers’ luggage. In the same proportion the R-36 airship 
should carry nearly 30 tons of freight’in addition to her passengers.: Actu- 
ally; when fully loaded with her 50 passengers, she cannot take anything 
beyond 2% tons of personal luggage. On the matter of capital cost we 
have no data to guide us, for all the airships so far constructed in this 
country have been built more or less on an experimental basis. On a 
production basis we can only rely on estimates, and therefore introduce 
an additional element of uncertainty into our calculations. It may be 
added, however, that from inquiries we have made it would appear that in 
the matter of capital cost the balance of advantage would probably fall 
on the side of the airship service. Altogether, then, the commercial pros- 
pects of the airship are at present hard to determine, so hard, in fact, that 
we shall not be surprised if the allotted period goes past without the 
receipt by the government of the offer it desires for its surplus airships 
and material—The Engineer, June 10, 1921. 


Tue Limirations or Aerta, BomsBinc.—Naval officers point out that 
there have been appearing in the press with increasing frequency erroneous 
statements respecting the cost of battleships as compared with aircraft. 
It is also claimed that aerial bombs are more destructive than gun projec- 
tiles, because such bombes contain a larger percentage of explosive than 
armor-piercing shells of the same size. The statements most frequently 
made with respect to costs are that 1000 airplanes can be constructed for 
the cost of one present-day battleship; that each plane can carry a bomb 
of sufficient power to sink a battleship; and that the airplane requires a 
+ snag of only two or three men, whereas the battleship requires 

or more. ! 

In the first place present-day cost of battleships, due to lower prices, is 
less than $45,000,000; but granting the cost to be that sum, and that such 
a battleship could be used for the first line for a period of 15 years, and 
the second line for 10 years, at an annual up-keep cost of $1,000,000, the 
cost of the battleship for 25 years would be $70,000,000, or $2,800,000 yearly. 
Granted that 1000 planes can be built for $45,000,000—which, on account 
‘Bf the diversified types required by complete naval air force, seems hardly 

ssible, inasmuch as planes of the larger type cost considerably more than 

5,000 each, including their equipment—it should be borne in mind that 
the life of a plane in service is approximately two years. Hence, the entire 
cost of the planes must be again spent each succeeding two years, or 12% 
times during the life of a battleship; and inasmuch as not less than 50 per 
cent on the average, of the first cost of a plane is required to keep it in 
commission for two years, the total cost of 1000 planes for 25 years would 
be $843,750,0c0, or $33,748,000 per year, a sum sufficient to keep in commis- 
sion 12-battleships of the present-day type. aS 

Furthermore, in the matter of personnel, naval officers do not agree 
with the printed statements. A battleship such as contemplated would have 
-a.crew of 1500 officers and men instead of 800, while in the case of airplanes, 
for every man in the air there is required approximately 20 on the ground. 
Qn this basis, 12 battleships would require 18,000, officers and men, and 
1000. airplanes, on the basis of one man in the plane and 20 on the ground, 














1304 PROFESSIONAL NOTES 


would require 21,000 personnel. To be perfectly fair in the matter, it 
be considered that the personnel of the two would about cancel each other 
in cost, inasmuch as *highly skilled mechanics are required on battleships 
and aircraft alike. In the case of landing fields and hangars for 1000 air- 
craft, we may also consider that the expense is canceled by docks and nayy 
yards required for the repair of battleships. That brings the case down 
to a comparison of material cost, and, as above stated, 1000 aircraft stretched 
over a period of 25 years, which is the extreme life of a battleship, would 
equal the cost of 12 such battleships. : 
Regarding the statement that aircraft could each carry a bomb sufficiently 
large to destroy a battleship, it is not believed that at the present day this can 
be done. Bombs have not been developed to such an extent that they are 
armor-piercing, and after landing on the deck of a ship their destructive. 
ness. would be local. The experiments on the U.S. S. Jndiana with a large 
bomb filled with T.N.T. which was exploded on her deck, causing con- 
siderable damage to her old-style upper works, has been used as an. illus- 
tration of what bombs can do, and statements have been made that if the 
bomb were destructive when laid on the deck, it would be much more s0 
if dropped from an airplane. This is erroneous. The destructiveness of 
T.N.T., unconfined, has a certain potentiality which is not increased by 
the mere dropping of the T.N.T. from a height. /t is necessary forthe 
rojectile to pierce the armor of the ship and explode inside of her hull. 
his, cannot be done by thin-walled aerial bombs subject only to the impulse 
of gravity. There must be acceleration beyond the force of gravity to cause 
the shell to pierce armor and the shell must be of the armor-piercing \var- 
iety; consequently, the weight of the shell wall reduces the amount of 
T. N. T. which it may contain, reducing the destructiveness of the bomb. 
It is believed that the actual facts should be given the public. Erroneous 
camparisons which only bring out one side of the argument do not help 
the cause of. aeronautics but do more harm than good.—The Scientific 
American, July 2, 1921. 


ENGINEERING 


Tue Teacuincs oF Experience—It has been noted as curious and 
characteristic that a committee appointed before the war by the German 
Government to report on specifications for steel bridges did not include 
amongst its members a single engineer having experience in the behavior 
of structures under traffic. The committee was constituted entirely of 
professors and designers of structural steelwork, all no doubt being well 
versed in the. art of computation, Such an equipment is, however,. fat 
from adequate to successful design, as has been repeatedly demonstrated 
in practice, a.notable instance being the failure of the giant cranes 
plied to Panama. Computation must, in short, be constantly checked 
an unceasing study of the behavior in service conditions of structures and 
engineering products generally. Such studies are even more important 
in the case of moving machinery than in that of structures. In the latter 
case the loads and stresses are generally reasonably well defined and are 
static rather than dynamic. When stresses are > dads we meet with 
singular. anomalies. Turbine designers, for example, tell us that they 
have found it advisable to limit the working stress on rotor shafts to 
some 5000 pounds per square inch, although the component in question 
is very simple in form and the torque transmitted is almost ideally steady. 
It is not, thetefore, surprising that builders of high-speed engines were 
at times almost driven to declare that no rational rule could be found for 
proportioning their crankshafts. In the case of slow-speed machinery 
failures have been less mystifying, but it has been generally recognized 
that in all cases an empirical element entered into their design. It was 
this. consideration that gave such value to those reports in which Mr. 
Michael Longridge was accustomed to describe the investigations ‘into 
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machinery failures made by him in his capacity as chief engineer to the 
British Bagine, Boiler and Electrical Insurance Company. This annual 
commentary on power plant pathology was extremely valuable to the 
designer, who thus obtained an authoritative statement as to what had 
actually happened in accidents, of which he might possibly have heard 
rumors, or even been supplied with some particulars by the workmen 
engaged on the repairs. Particulars thus obtained are, however, commonly 
very apt to be misleading as the purveyor of them is seldom content to 
report his actual observations, but having formed his own theory as the 
cause of a breakdown, colors his communications accordingly. 

The discontinuance of Mr. Longridge’s reports was a distinct loss to 
engineering literature, and the hiatus has not yet been filled. Though 
there are other societies engaged in the insurance of machinery not one 
of their engineers has ventured to play the part of “Elisha” to’ Mr. 
Longridge and take up the mantle dropped from his shoulders. 

Mr. Stromeyer’s annual memoranda to the Manchester Steam. User’s 
Association, highly interesting as they are, cover a much narrower field, 
being concerned almost wholly with the construction and behavior of 
boilers and steam pipes. In the latest of these memoranda, Mr. Stromeyer 
discusses at considerable length the value of hydraulic tests. Such tests 
appear very convincing to those lacking practical experience, and it 
appears that in some countries, such as Russia, yearly tests of this kind 
had to be applied under official supervision to every boiler in service. 
From the standpoint of the official the practice had no doubt much to 
commend it, as a properly-conducted boiler inspection is at best an un- 
pleasant job; whilst a government inspector superintending an hydraulic 
test need neither remove nor protect his uniform. Moreover, from the 
owner’s standpoint the preparations for such a test involve much less 
expenditure of time and trouble than does the preparation of a boiler for 
a proper inspection. Where, however, such an inspection is possible an 
hydraulic test is at the best superfluous, often misleading, and at times 
actually harmful. Mr. Stromeyer quotes many instances in which dis- 
astrous explosions have occurred very shortly after the application of 
what was thought to be a satisfactory hydraulic test. In these cases he 
holds that quite probably the test was a contributory cause to the final 
failure, having extended pre-existing cracks so that they have afterwards 
become through fractures, under the “breathing” of the material con- 
comitant to actual service. 

With new material there is less danger of such sequelae, and most 
boiler builders like to apply the test to new boilers, though it is quite possi- 
ble that the satisfaction with which they regard a favorable issue has little 
logical foundation. As Mr. Stromeyer points out, no practical man thinks 
of submitting ship’s structure to any acceptance test, though we may. note 
that at the Titanic inquiry one of the counsel engaged seemed to think 
the omission a reflection on the builders, not realizing its absolute. im- 
practibility. In ship construction reliance is of necessity placed on careful 
design and workmanship, yet the stresses to which ship structures are sub- 
jected are much higher than are admitted in boiler practice. Mr. Stromeyer 
claims accordingly that the hydraulic test should be abandoned in the case 
of boilers, and in this he is certainly logical, although we are. not inclined 
to give an unqualified assent to all his contentions If we understand him 
corréctly he takes the view that an occasional application of an excessive 
load will permanently diminish the working life of a structure subject 
to fluctuating stresses, so that the application of one hydraulic test may 
do as much harm as thousands of repetitions of normal working pressures. 
We are inclined to think that experience hardly bears this out. Locomotive 
boiler shell plates, for instance, are bent cold and not subsequently an- 
nealed. The material has thereby been undoubtedly subjected to. very 
excessive stresses, yet experience seems to afford no reason for believing 














£306 PROFESSIONAL NOTES 


that the working life of such boilers would have been increased had ¢eold 


bending been dispensed with. Again, many bridges are apparently: syb-- 
jected to occasional excessive stresses due to the change of temperature. 


between summer and winter, yet there is no evidence on record of.a.col- 
lapse attributable to this. 

An interesting point raised in the report is the action of superheated 
steam.on cast-iron pipes and fittings. Failures due to this are becoming 
increasingly common and are no doubt attributable to lack of experience 
with ccemeiaenbed steam. It was, we believe, Outerbridge who first called 
attention to the “growth” of cast-iron at high temperatures. The matter 
has been. experimentally, investigated by Professor Carpenter, who has 
confirmed the fact previously discovered by steam turbine builders that 


the phenomenon depends largely on the composition of the iron, being due 


to the oxidation of the silicon. Mr. Stromeyer reports that many failures 
have occurred with cast-iron bends and valves at temperatures consider- 
below the limit noted in Professor Carpenter’s experiments, and he 

thé very probable suggestion that the metal of a pipe being stressed, 


chemical action occurs more readily than it otherwise would do. It is, 


in fact, well recognized that the corrosion of non-ferrous metals may be 
greatly hastened by stressing the material, and it is a fair presumption that 
cast-iron follows a similar rule. As already mentioned, much depends on 
the composition of the iron and some engineers claim to have produced 
a growth-free cast-iron, whilst others have turned to steel. 


We note that the Manchester Steam Users’ Association is revising its 


code of instructions to boiler attendants, and a draft of their new issue 
is included in Mr. Stromeyer’s memorandum. Many of the points dealt 
with are elementary, but cannot be neglected on that account since it fre- 
quently happens that both stokers and owners are lamentably ignorant of 
the first principles of boiler management. One piece of advice in this 
code is likely to arouse the ire of smoke abatement enthusiasts, who are 
accustomed to declaim that smoke means waste. The actual fact is that 
unless smokeless fuel be used the greatest efficiency is obtained when 
there is some light smoke. With ordinary coal a complete absence of 
smoke means that an excessive amount of air is passing through the flues 
and carrying away with it an abnormal amount of heat. Dense smoke’is, 
of course, equally uneconomical, aft 
We note one curious slip of the pen in the memorandum where, on page 
11,.the remark is made that “the higher the pressure the greater the dif- 
ference of temperature for equal differences of steam pressure.” ( 
course, the exact reverse is the case, but at times an author’s pen, with 
the inmate malignity of many inanimate objects, takes control, and leads 


him to say the exact opposite of what he had in his mind. Such slips often. 


escape correction in proof because the author reads what is in his mind 
and not what is on’ the paper —Engineering, June 10, 1921. 


Perrot Encine Erricrency.—The whole subject of the efficiency of petrol 
engines was brought during the war into great prominence on account of 
the application to fighting cghe dormae in great numbers and high powers, 
of this type of prime mover. This led investigators thoroughly to review 
the thermodynamic conditions which govern performance in the hope of 
finding some modifications of the cycle which would provide higher powers 
and greater economy. There are only two obvious ways of increasing the 
power output of a reciprocating engine, namely, either by increasing the 


meat effective pressure on the piston, or by an augmenattion of the piston 


speed. So far as piston speeds are concerned, the limit is reached when 


the inertia forces of the reciprocating masses stress, to within a reasonable 
percentage of their elastic limits, the best high-tensile steel available for’ 


such parts as the connecting -rods and the bottom end bolts. Reduction if 
the weight of reciprocating masses, the use of aluminum pistons, &c., have 
increased this limit, and possibly higher speeds can still be successfully 
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sustained, although the margin for improvement in this particular direction 
cannot’ but be extremely small. 

As regards increasing the m.e.p., the safe limit is reached when the 
heat flow attains to a figure above which troubles are encountered. Re- 
cently we dealt very fully with this question in connection with large marine 
Diesel engines in our article on “ Tendencies in Marine Oil Engine Prac- 
tice,” and it is interesting to find this point again so fully emphasized, 
where the smaller petrol type of engine is concerned, in the paper on 
“Some Experiments on Supercharging in a High-Speed Engine,” read 
by Mr. Harry Ricardo, B.A., at the Institution of. Automobile Engi- 
neers on the 12th inst. It is well known that if, with a petrol engine, the 
mixture strength be reduced, the thermal efficiency more nearly approaches 
that of the standard air cycle. As the mixture strength is decreased the 
maximum. temperature is reduced. In ordinary practice, the weakenin 
of the mixture of petrol and air below a figure of from 85 to 90 Britis 
thermal units per cubic foot, is not possible. Mr. Ricardo again enunciates 
his theory of stratification of the combustible charge, and discusses means 
whereby the mixture in the way of the sparking plug is made of sufficient 
strength to ensure ignition and support combustion, which will heat up and 
catise expansion on cooling of the remaining air entrapped in the cylinder. 
In a series of tests which were carried out during 1913-14 there was used 
a highly efficient single-cylinder vertical engine. The power output of the 
engine was controlled entirely by the quantity of fuel separately admitted 
through the suction valve, so that, at all times and under all conditions, 
the full air charge was taken into the cylinder, and it was found possible 
to reduce the mean mixture strength from the normal mixture strength 
of 85 British thermal units per cubic foot, down to ro British thermal 
units with perfectly regular running. ‘It was found further that the engine 
could be started at all times, even on the coldest day, on the first pull ‘over, 
afid that when running light with an indicated m.e.p. of only about 14 
pound per square inch, the exhaust was almost inaudible, the speed of the 
efigine remaining absolutely uniform, and the indicator diagrams extraordi- 
narily consistent. On opening the needle valve and increasing the fuel, 
the engine would immediately accelerate even from the lowest speed of 
120 r.p.m. The results of efficiency ébtained approximate very nearly to 
thée'theoretical limiting efficiency, and at a mixture strength of 1o British 
thermal units per cubic foot°were almost 80 per cent of the theoretical. ‘The 
gain in efficiency by working with such rare stratified charges, enables a 
consumption of fuel per indicated horse-power per hour of approximately 
0.37 pound to be maintained, from 20 i. h. p. up to 60%. h. p., rising to 0.45 
at *?20 iwh.p., thus proving conclusively the correctness of the basis of 
the’ theory. 

The second part of the research work described fully in this paper con- 
. céttis the retention of the idea of stratification to reduce the temperatures 
of the cycle, together with supercharging to bring up the horse-power out- 
put, and a special engine was constructed for this purpose, containing the 
well-known Ricardo supercharging piston. The cycle of operations was as 
follows: During the suction stroke the piston’drew from. the carburetor’ 
a charge of petrol vapor and air of a normal proportion. Towards the end 
of the stroke the ports round the lower end of the cylinder were uncovered 
and'a charge of air, compressed in the crosshead’ chamber to a presssure 
of about 12 pound per square inch, entered the cylinder. Simultaneously 
with the opening of these supercharging ports, the main inlet valve in the 
cylinder head was closed. Dhis supplementary air for supercharging from 
the crosshead chamber raised the pressure of the cylinder contents to about 
5°pound per square inch above atmospheric pressure, and assisted ‘at 
the same time towards stratification by forming a layer above the pis- 
ton. ‘The ‘actual indicator diagram of this part’ of the cycle closely 
approximates to the theoretical aimed at: In this way at the end of 
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the suction stroke the contents of the cylinder consisted of about. 70 
per cent of combustible mixture of normal strength (viz., about 
British thermal units per cubic foot) and about 30 per cent of air, the 
normal mixture being concentrated in the neighborhood of the sparking 
plug. The mean mixture density of the whole of the cylinder content was 
therefore about 66 British thermal units per cubic foot. On the exhaust 
stroke supercharging similarly took place, since the underside of the piston 
operated as a two-cycle air pump, and the second supply of cool air enter- 
ing through these ports assisted in lowering all the temperatures of the 
cycle. Careful analysis of the various Iosses was made by motoring round 
the petrol engine. The total frictional losses, including windage, were 
equivalent to a mean pressure of 11.5 pound per square inch on the main 
piston when running supercharging. The fluid pumping losses in the cylin- 
der were 3.5 pound per square inch., and those in the crosshead chamber 
4.5 pound. The object of these tests was to obtain high outputs with low 
temperatures and with maximum economy, which at that. time was the 
problem confronting designers of motors for aeroplanes. Quite early in 
these trials it was found that the liability to detonate was the limiting factor. 
Very little was then known on this subject. , 
Reference at this stage may be made to the paper by Mr. H. T. Tizard 
read before the North-East Coast Institution of Engineers and Shipbuilders, 
on the 11th inst., on “The Causes of Detonation in Internal-Combustion 
Engines.” It is now generally known that the cause of this phenomenon, 
sometimes called “knocking,” “pinking” or “detonation,” in an internal- 


combustion engine is not in any way mechanical in nature. The influences. 


of the shape of the combustion head and of the nature of the fuel are alone 
sufficient to dispose of this idea. It can perhaps be said with safety that 
detonation occurs when the rate of rise of pressure in the cylinder exceeds 
a certain unknown limiting amount. Mr. Tizard gives a considerable 
amount of information in regard to the importance of the nature of the 

' fuel on the tendency to detonate, it being well-known that liquid hydro- 
carbons of the paraffin series such as heptane, for instance, show the greatest 
tendency in this. direction. Maximum flame temperature also has an im- 
portant bearing on the subject perhaps only secondary to the nature and 
quality of the fuel employed. However, the figures given in this interesting 
technical research, indicate that in the high compression engine, the com- 
pression temperature approaches very nearly to: the ignition temperature 
before the spark passes, and it is worth recalling in confirmation, that 
when high compression aero engines are switched off, it often occurs that 
they continue to run a considerable time by preigniting the charge. 

Mr. Ricardo, with his engine, carried out a number of alterations to over- 
come detonation :—the fitting of intercoolers between the supercharging 
chamber under the main piston and the ports in the main cylinder walls, 
altering the timing of the cylinder. head exhaust valve, and using the 
Ricardo masked valve for the inlet of. the mixture. The result of these 
modifications, as debated, is interesting. The final solution by which .the 
best results. were achieved, shows that the stratification of the charge of 
mixture and air, instead of- being carried out by means of air from the 
supercharging chamber, is very much more efficient when cooled exhaust 
gases are. used for this purpose, detonation also being eliminated by 
this means up to the highest power achieved., It was therefore ar- 
ranged that exhaust gases should be used for the supercharge. The 
top of the piston was made concave further to encourage the super- 
charging air or gas to form a layer above the main piston. Detonation was 
checked even at compressions of 5.1 to 1 and up to 6 to 1, at which latter 
figure, however, so much gas had to be added to the supercharge, that the 
maximum power output was decreased. During normal running at 2000 
r. p.m., the maximum brake horse-power was 20.6, with 99 pound per square 
inch brake mean effective pressure. Fhe fuel consumed per brake horse- 
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power hour was 0.535 pound and the indicator thermal efficiency was 
30.9 per cent. By supercharging the brake horse-power was raised to 29.6 
and the maximum brake mean effective pressure to 141 pounds per square 
inch, while the fuel consumption was reduced to 0.47 pound and the indi- 
cator thermal efficiency was increased to 33.7 per cent. Whilst these figures 
are in no way remarkable, as admitted by the author, in the light of present- 
day knowledge of the subject, it must be remembered that the engine upon 
which this work was carried out, is by no means a new one, having been 
designed seven years ago, and that the combustion head. with valves in a 
side pocket is not the form to give either the best power or the highest 
economy. There is no doubt, however, that the improvement made and 
the figures given indicate that this line of research, if further pursued, 
should result in extraordinarily high efficiencies. It is hoped that further 
researches, which are understood to be under way, will in due course bear 
the fruit which they promise. The subject is one of particular interest 
whére aeroplane engines are concerned, since this method of stratification 
and supercharging tends very successfully to correct the reductions in 
power to which normal petrol engines are subject at very high altitudes.— 
Engineering, May 27, 1921. 


GrapHic CALCULATION OF THE CriticAL Sperp OF SHaAFTS—The author 
refers to the lengthy and tedious calculations required for determining 
the safe speed of shafts having cranks and other revolving weights at- 
tached, and describes a method adopted during the war in connéction with 
shafts in German submarines where whirling speeds approaching 7000 
per minute were used. 

The deflection caused by each revolving mass is plotted and. the ampli- 
tudes determined by means of a polar diagram and a funicular. polygon. 
Small adjoining masses can by this means be treated as one mass. A curve 
is then drawn through the points thus determined when the whirling 
stress in the shaft at various speeds can be read off. 

The weight of the balancing mass which varies inversely with the 
number of revolutions must be determined next. By plotting the number 
of revolutions as abscissa and the deflective strains found from the first 
diagram as ordinates a descending curve is obtained which gives. the 
balance weight required for any given number of revolutions. 

Special diagrams are shown for finding the amplitude of the internal 
vibrations of the shaft itself, whilst three tables give the formule used 
for determining the moments of inertia of the crank, crank arms, crank 
pins, and other vibrating masses on the revolving shaft. 

The result of the graphic calculations are very exact and in close agree- 
ment with the results from actual tests. (Fr. Sass, Zeitschrift des Ver- 
eines deutscher Ingenieure, Jan. 15, 1921.)—The Technical Review, June 
14, 1921. 

Sincte-Cottar Turust Beartncs.—The principle of the single-collar 
bearing lies in the fact that a rocking pad, which is pressed-against a lu- 
bricated surface in motion, takes a position as to form’a wedge between 
itself and the surface. This wedge is filled” by the lubricant and ‘no con- 
\tact between the pad and the surface takes place, even if high pressures | 
are exerted. With multiple collar bearings of the general fashion ‘there 
is always a certain amount of contact between the gliding surfaces, as 
these lie parallel one to the other. In annular bearings, the shaft is always 
a little smaller than the boring. Therefore there is only contact in one 
line, when the parts are at rest. When moving, the lubricant is drawn 
through this line of contact, and the contact disappears, so that there is 
only oil friction. This difference between thrust bearings and annular 
bearings made the thrust bearing much inferior to the annular bearing, 
and the drawback has been overcome by the single-collar bearing, where 
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all direct contact between gliding parts has been eliminated. The figures 
for friction and permissible pressure of different kind of bearings are 
given as follows: 

















| Babmags | cola truer | ra 

~t fl 
Coefficient of friction............. |0.004-0.010 0.020-0.030 |0.001-0.0015 
Permissible pressure Ib. per sq. in. | ie aN on, et AAS soca?) ta 
Normal conditions............... A 200-300 40-60 200-500 
Special conditions if well lubricated’ 700 120 800 

} 








The experience made with marine single-collar bearings led to the adop- 
tion of. pivoted and adjustable supports of the pads instead of rocking 
edges. Instead of adjusting each pad, devices have been introduced to 
distribute the pressure uniformly on all pads. The center of pressure on 
each pad has been found to be about 0.58 of the total length of the pad 
from, the entering edge. In order to have a good slope of the lubricating 
wedge the support should be placed at about 0.66 of the total length of 
the pad. But it has been also shown that a good rounding of the entering 
edge of the pad draws the center of pressure nearer to this edge; there- 
fore, if a bearing is used for an engine running ahead and astern, the 
point of support can be placed at the middle of the pad, if both edges are 
well rounded. A good many different constructions of single-collar bear- 
ings are shown, such as are used for general merchant marine use, for 
ships of high power, for turbines, reciprocating steam-engines and motors, 
also for men-of-war and a special construction which has been used for 
German U-boats. Details of cooling arrangements, stuffing boxes, and 
methods of lubrication, are given. (Dr. Ing. Commentz, Werft und 
Reederei, Jan. 22, 1921.) —The Technical Review, June 14, 1921. ~ 


CURRENT NAVAL AND PROFESSIONAL PAPERS 


The Strength of Submarine Vessels. Engineering, May 27, 1921. 

Submarine Warfare. Journal of the Royal Artillery, May, 1921. 
; SSeorcniants Against Naval Targets. Journal of the U. S. Artillery, 

y, 1921, 

Research in the Foundry. Engineering, June 27, 1921. 

The Disposition of China. National Service, July, w2t. 

The Relationship of the Press and the Army in the Field. The Journal 
of the Royal Artillery, June, 1921. 

The Application of Radio to Navigational Problems (W. H. G. Bullard). 
Journal of the Franklin Institute, June, 1921. 


The, Essentials of an. Engineering Education. Mechanical Engineering, — 
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NOTES ON INTERNATIONAL AFFAIRS 
FROM JUNE 10 TO JULY 10 
PREPARED BY 


ALLAN Westcott, Professor, U.S. Naval Academy 





UNITED STATES 


Peace Reso.ution Apoptep.—Following agreement upon a compromise 
peace resolution by the House and Senate Conference Committee, the House 
on June 30 passed the resolution by a vote of 263 to 59. The resolution 
on July 1 was passed by the Senate by a vote of 38 to 19 and sent to the 
President for his signature. 

The compromise resolution begins as follows: 

“Joint resolution terminating the state of war between the Imperial 
German Government and the United States of America and between the 
Imperial and Royal Austro-Hungarian Government and the United States 
of America. ; 

“That the state of war declared to exist between the Imperial German 
Government and the United States of America by the joint resolution of 
Congress approved April 6, 1917, is hereby declared at an end. 

“Section 2——That in making this declaration, and as a part of it, there 
are expressly reserved to the United States of America and its nationals 
any and all rights, privileges, indemnities, reparations or advantages, to- 
gether with the right to enforce the same, to which it or they have become 
entitled under the terms of the Armistice signed Nov. 11, 1918, or any 
extensions or modifications thereof; or which were acquired by or are 
in the possession of the United States of America by reason of its par- 
ticipation in the war or to which its nationals have thereby become right- 
fully entitled; or which, under the Treaty of Versailles, have been stipu- 
lated for its or their benefit ; or to which it is entitled as one of the principal 
allied and associated powers; or to which it is entitled by virtue of any 
act or acts of Congress, or otherwise.” 

Sections 3 and 4 make identical provisions with regard to peace with 
Austria-Hungary. Section 5 provides that all property of the German 
or Austrian Government or their citizens in the possession of the United 
States shall be retained until all claims against those governments shall 


be satisfied. 


BorAH DisARMAMENT AMENDMENT Passes. House.—On June 29, follow- 
ing an appeal from President Harding to Congress for an expression of 
opinion favorable to limitation of armaments, the House by a vote of 330 
to 4-adopted the Borah Amendment to the Naval Appropriations Bill 
requesting that the President invite Great Britain and Japan to a conference 
on teduction of naval expenditures. The amendment reads: 


“That the President is authorized and requested to invite the Govern- 
ments of Great Britain and Japan to send representatives to a conference 
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which shall be charged with the duty of promptly entering into an under- 
standing or agreement by which the naval expenditures and building pro- 
grams of said Governments—the United States, Great Britain and Japan— 
shall be reduced annually during the next five years to such an extent and 
upon such terms as may be agreed upon, which understanding or agree- 
ment is to be reported to the respective governments for approval.” 


Bit To Rerunpd ALLIED Dest.—Washington, June 23.—The Administra- 
tion bill to enable the refunding of the obligations of the foreign govern- 
ments to the United States, amounting to more than $10,000,000,000, was 
introduced in the Senate to-day by Senator Penrose, Chairman of the 
Finance Committee. The bill is intended to clothe Secretary of the Treas- 
ury Mellon with sweeping authority to refund the obligations of the 
foreign governments and to adjust claims of the United States against 
foreign governments. It is broad enough to permit the Secretary of the 
Treasury to receive bonds and obligations’ of “any foreign government” 
in substitution for those now or hereafter held by this government. 

Senator Penrose introduced the bill at’the request of President Harding, 
who in turn acted at the instance of Secretary Mellon. Senator Penrose 
gave the measure his indorsement and announced that the Finance Com- 
mittee would give a public hearing to Secretary Mellon and Treasury 
experts next Wednesday morning at 10.30.—N. Y. Tribune, June 23, 192I1. 

Washington, June 23.—The debts of foreign governments to the United 
States, as shown in tables accompanying Secretary Mellon’s leter to the 
President, are: 





Country : Amount owing 
Great Britain 2 C28 ovo) Seagull $4,166,318,358 
Sn nes asinine’ 3,350,762,938 
Sp aR ead se Ld Shad RRS BES ee 1,648,034,050 
pS CALE SRR ES Se eae Le UD 375,280,147 
LTD AIL Ge SDS ed ES ti aR AS 192,601,247 
Pomarin | o. OP es SHOR EYBIGGD 2rd Sas 135,661,660 
ER gecromovakia 350. E22RAS . OOLET YU 91,179,528 
IOUS isn eS ee Rhee oT CASO, CIR 51,153,160 
mormawie 22 2 UT OF ortibe oti) S270t 36,128,404 
Fe REPEAT: CEE Oe 24,055,708 
Creme 672. OLA BPIRE 39, OSTA, 24 15,000,000 
RR eas Re a raed 8 13,000,145 
FL OSIRIA ORG OOS SERCH PTLD an 11,959,917 
Cee. A Rance 2A Pied 0s, Tapp! 9,025,500 
OS Bee Oh a te fo ip 8,281,926 
BNE Siyes oe Obes oS and ETE 5,132,287 
Bite tess ok. i Sue. weeds THIOL 4,981,628 
Sangre: 62). Udiw. eswaic eet. issitinds. 1,685,835 
INS aettnwired Me, dures cals werner «> nm 26,000 
GUNG silences i eshte, ihee baa kee $10,141,267,585 


DutcH Reruse Oi. Concessions.—The Hague, June 23 (Associated * 


Press ).—The Dutch Government to-day made public its reply to the Ameri- 
can Government's note of May 27 protesting against the policy of the 
Netherlands with respect: to the exploitation of the Djambi oil fields in the 
Dutch -East Indies. 

The Dutch Government, the note said, was unable to admit that its bill 
passed by Parliament closing the Djambi fields to participation by Ameri- 
caris in ‘the oil industry, was contrary to the principle of reciprocity. This 
theory, it declared, arose from, the’ supposition that after Djambi there 
would be no more oi] fields in the Dutch Indies to exploit. Moreover, the 
Dutch Government objected to its policy toward foreign nations being 
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represented as less liberal than that of the United States. The contrary, 
the note said, was rather the case. 

In any event, the note declared, a country pursuing a policy of carrying 
out real reciprocity could not obtain its object by decreeing unilaterally 
some:sort of régime depriving subjects of countries not adopting identical 
measures of rights connected with the matter concerned. 


JAPANESE IN UNITED StAtEs.—The racial composition of the population 
of the United States in 1920, as announced recently by the Census Bureau, 
shows the country to contain 94,822,431 white persons, 10,463,013. negroes, 
242,959 Indians, 111,025 Japanese, 61,686 Chinese and 9,485 others. The 
Japanese race exceeded by far the rate of growth in the last ten years of 
all other classes. 

Unofficial estimates of the increase in the rumber of Japanese in the 
United States, particularly on the Pacific Coast, were borne out in the 
official tabulation, which revealed a rate of expansion of 53.9 per cent 
during the decade of 1910-1920. California absorbed 30,506 of the total 
growth of 38,868 Japanese in this period. On Jan. 1, 1920 there were 
71,952 Japanese in California. The remainder of the increase was dis- 
tributed largely in the States of Washington, where 17,388 now make their 
home; Oregon 4,151 and Utah, Colorado and New York with between 
2,000 and 3,000 each. 

The white population showed only a 16 per cent expansion for the decade 
and the negro 6.5 per cent. The Indian and Chinese groups dwindled 8.6 
per cent and 13.8 per cent respectively. 


UNITED STATES AND LATIN AMERICA 


Mexican O1t Decrees Enrorcep.—On July 1 President Obregon’s recent 
decrees became effective which repealed the law of 1917 and put in force 
increased export duties on petroleum. According to a statement made by 
the Standard Oil Company, these taxes amount to practically 100. per cent 
of the value of the product. The Standard Oil Company suspended opera- 
tions following the enforcement of the decrees, and it was expected that 
other companies would do the same. According to a provision of President 
Obregon’s decrees, companies closing down without justification must in- 
demnify employees. 

The Mexican Chamber of Deputies on June 29 dropped discussion of 
Article XXVII of the Mexican Constitution relating to oil concessions, 
indicating that no changes in the law would be made during this session 
of the chamber. Two American naval vessels, the cruiser Cleveland and 
gunboat Sacramento, arrived in Tampico on July 8, as a protection to 
Americans in the event of trouble over the shut down of oil operations, 
but they were subsequently ordered to their regular stations. ‘ 


PanaMa AppgEAL DisreGARDED.—Washington, June 30.—After considera- 
tion of the appeal presented by the Garay Mission from Panama, Secretary 
Hughes has decided that the United States ‘cannot recede from its position 
that the White award in the boundary dispute between that country and 
Costa Rica must be accepted. ' 

Senor Narciso Garay, Foreign Minister of Panama, who headed the 
mission, called at the State Department this afternoon and it is understood 
that he was then told of the decision. i 

Senor Garay, in his presentation of Panama’s objections to the 'White 
award, suggested that a league of American nations be formed and asked 
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to mediate the dispute between Panama and Costa Rica. If this plan proved 
impracticable, it was suggested that the United States. might bring pressure 
to bear upon Costa Rica to accept the Panama view. A third proposal made 
by Garay was that Panama and Costa Rica get together through. the 
good offices of the United States and reach a new understanding. All 
these suggestions seemed not fedsible, in the opinion of Mr. Hughes, 

The United States gave Panama two months to accept the White award, 
The time limit, will expire July 2 and it is expected that an announce- 
ment of acquiescence will be made soon. If no announcement is made 
acquiescence may be indicated by the appointment of a commission of 
engineers to co-operate with a similar commission of Costa Rican engineers 
in delimitation of the boundary. 


Nicaracua WovuLp Jorn Feperation.—Tegucigalpa, Honduras, July 3.— 
The Federal Council of the Central American Republics, comprising repre- 
sentatives of Salvador, Guatemala and Honduras, has given out a com- 
munication from the Nicaraguan Foreign Office, in which Nicaragua urges 
that the signatories of the Compact concluded recently at San Jose, Costa 
Rica, take action toward a settlement of the obstacles which have pre- 
vented Nicaragua from becoming a member of the Union. Nicaragua 
proposes that the members of the union name conditions to form a basis 
for negotiations. 

Nicaragua’s step comes as a complete surprise, as that country flatly 
rejected the Central American Treaty and retired from the San José con- 
ferences. Nicaragua explained that she could not agree to Salvadot’s 
demand that Nicaragua ahrogate the Bryan-Chamorro treaty with ‘the 
United States, on the ground that the treaty violated the Constitution of 
the Central American Federation.—N. Y -Times, May 7, 1921. 


REASSURANCE TO SANTO Dominco.—On June 28 the U. S. State Depart- 
ment issued a supplementary explanation of the recent proclamation 
regarding the withdrawal of American military forces from the Dominican 
Republic. The explanation points out that the Dominican delegates 'to 
negatiate a treaty are to be selected by the Dominican Congress as soon 
as it is elected; and that the stipulation that all acts of the Military Govern- 
ment shall be ratified before withdrawal is essential to insure recognition 
of financial obligations by the new government. The validating stipulation 
does not mean, however, that the regulations of the Military Government 
shall be continued as the law of the republic. 


GREAT BRITAIN AND IRELAND 


ATTEMPTED NEGOTIATIONS wiTH IrisH Leapers.—Following the royal 
opening of the Ulster Parliament, Premier Lloyd George on June 25. sent 
letters to the Ulster Premier Sir James Craig and to Eamon de Valera, 
President of the the Sinn Fein Irish Republic, making “a final appeal in 
the spirit of the king’s words for a conference with representatives’ of 
Northern Ireland and Southern Ireland to explore to the utmost every 
possibility of settlement.” Sir James Craig, after summoning the Ulster 
Cabinet, accepted the invitation and was in London on July 5. . Mr, de 
Valera made a non-committal preliminary reply on June 28, stating that he 
wished first to hold a conference of Irish leaders in Dublin. At this con- 
ference, opened at the Mansion House in Dublin on July 4, de Valera aid 
Arthur Griffith, the founder of Sinn Fein, were present, and also four 
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Southern Unionists. Later Lord Middleton, one of the Unionists at the 
Conference, went to London. General Smuts came to Dublin on July 5 
and entered into negotiations with de Valera. 


De VALERA AGREES TO ConrerR.—On July 8 Mr. de Valera sent the 
following letter accepting Premier Lloyd George’s invitation to a con- 
ference : 

“Sir: The desire you expressed on the part of the British Government 
to end the centuries of conflict between the peoples of these two islands and 
to establish relations of neighborly harmony is the genuine desire of the 
people of Ireland. ; 

“T have consulted with my colleagues and received the views of the 
representatives of the minority of our nation in regard to the invitation 
you have sent me. In reply I desire to say that I am ready to meet and 
discuss with you on what basis such a conference as that proposed can 
reasonably hope to achieve the object desired. 

EAMON DE VALERA.” 


The British authorities in Ireland declared a truce to begin on Monday 
July 11. 


British ImMpeRIAL CONFERENCE.—The Imperial Conference of British 
Premiers was opened on June 20 by Premier Lloyd George. In his speech 
he paid tribute to the faithfulness of Japan as an ally and emphasized the 
importance of a satisfactory settlement of problems in the Pacific and 
Far East. Referring to disarmament he declared, “We are willing to 
discuss with American statesmen any proposal for the limitation of arma- 
ments that they wish to set out.” General Smuts in a strong speech on June 
21 emphasizing the need of world peace said, “the most. fatal mistake of 
all would be a race of armaments against America.” Lord Curzon on June 
23 gave a full statement of the main lines of British foreign policy. 


"ANGLO JAPANESE TREATY.—Later sessions of the Imperial Conference, 
held behind closed doors, were devoted chiefly to the questiom of renewal 
of the Anglo Japanese Alliance. Argtiments were advanced both for and 
against renewal, the Canadian prerhier speaking against and the Australian 
premier in favor of its continuance. In the meantime, according to notice 
given’ to the League of Nations by both powers, the treaty unless renewed 
would lapse on July 13. Arrangements were made with Japan, however, 
by which opportunity was afforded before definite renewal for fuller con- 
sultation with the dominion governments and also with the United States. 
Premier Lloyd George announced in Parliament on July 7 that he was 
awaiting replies to inquiries directed to China and the United States, but 
expected to make a full statement on the question by July ro. 


Possiste CONFERENCE oF Paciric Powers.—London July 8 (Associated 
Press).—-Great Britain, it was stated hete to-day in a quarter usually pos- 
sessed of reliable information is believed to have made overtures to the 
United States, Japan and China on the possibility of a conference to dis- 
cuss the whole Eastern situation. 

Iftthis is correct, it is pointed out, it might explain what Mr. Lloyd 
George, the Prime Minister, meant when he stated in the House of Com- 
mons that he was awaiting replies from America and China before making 
a statement to the House Concerning the Anglo-Japanese treaty. 








— 
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Official circles declined to comment on the nature of any fommunica- 
tions with the United States, China or Japan, but it was said in those circles 
that it would be reasonable to assume that these countries would be fully 
sounded before Great Britain would show her hand.—N. Y. Times, 
July 9, 1921. 


ITALY 


CHANGE oF CaBINET.—The Giolitti Ministry resigned on June 27 fol- 
lowing a vote in the Chamber on the Government Foreign Policy in which 
the government was supported by the narrow margin of 234 to 200. Oppo- 
sition came from both extreme Nationalists and Socialists. Signor Bonomi, 
President of the Chamber, was requested to attempt the organization of a 
new cabinet, and on July 4 announced a ministry drawn entirely from 
parties of the center. Signor Bonomi takes the post of Premier~and 
Minister of the Interior, and the Marquis della Torrente becomes Minister 
of Foreign Affairs. 


LEAGUE OF NATIONS 


Councit Meetinc at Geneva.—The thirteenth session of the Council 
of the League of Nations met at Geneva on June 17 and closed on June 
28. Previous to the meeting, a note was sent to the United States calling 
the attention of that government to its failure to act on the invitation of 
the League to send American delegates to attend the discussion of Class 
A and B mandates. 


Virna Dispute UNseEttiten.—M. Paul Huymans, the Belgium representa- 
tive, offered a settlement of the dispute between Poland and Lithuania on 
the basis that Vilna be made an autonomous district under an international 
military commission, the Polish troops evacuating the city and turning 


its protection over to a force of 5000 local militia. The two powers con-. 


cerned, however, were unable to agree upon these terms, and the settle- 
ment is therefore left over until the meeting of the League Assembly in 
September. 


ALAND IsLANDs TO FINLAND.—After a hearing of rival claims the League 
of Nations Council, confirming the report of the commission of which the 
American Abram I. Elkus was a member, on June 24 decided that the Aland 
Islands should remain under the soverignty of Finland, but that they should 


be neutralized under guarantees to be agreed upon between Finland and. 


Sweden, the two nations contending for control. 


INTERNATIONAL Court.—The League Council in June invited Messrs. 
Elihu Root, John Bassett Moore, Oscar S. Straus, and Judge George Gray 
to act as a committee to name four persons (not more than two’ Americans) 
as candidates for judges of the proposed international court of justice. 
The final choice of the eleyen judges of the court will be made by the 
Assembly of the League in September. It is said that the two American 
candidates, if named, will certainly be chosen. 
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AUSTRIA 


ScANDINAVIAN BANKERS Orrer Aip,—Paris, June 23,—A powerful group 
of Scandinavian bankers has come to the rescue of Austria and has agreed 
to provide the credits necessary for the rehabilitation of that country if 
the Allies will forego their indemnity claims on the Vienna Government for 
20 years. Great Britain and France vod have agreed to withhold their 
demands for that length of time, but Italy has not yet assented and is 
holding out primarily, according to reports here, in order to drive a better 
bargain with the Allied Powers. Italy wants a larger share of the German 
indemnity under the Treaty of Versailles than has been agreed upon and 
now is seeking to use the Austrian situation as a lever to gain her ends. 

Italy’s share of the entire German indemnity is 10 per cent. She thinks 
this should be augmented at the expense of the shares of other Allies if 
the Rome Government is willing to delay collection of its claims on Austria, 

The Scandinavians decided to undertake the restoration of Austria after 
they had heard the report of a Danish banker, Glueckstadt, who investi- 
gated the situation. The plan they have worked out provides for the 
retirement of the paper money now in circulation in Austria and the issu- 
ance of new currency in limited amounts. The bankers demand liens on 
the country’s internal revenues as a guarantee for the credits granted and 
insist upon other measures, all of which are acceptable to the Austrian 
government in its present plight. 

With the growth of a policy in both England and France of not standing 
in the path of reconstruction in Europe, it is believed here that Italy will 
fall in line and will assent to the postponement of her Austrian claims. 
It is regarded as hardly likely that the Allies will yield to Italy any greater 
share of German indemnity moneys. 

French acquiescence in the Scandinavian reconstruction scheme is in 
direct line with Premier Briand’s recently announced policy of favoring 
assistance for both Germany and Austria wherever possible in order to 
assure the reconstruction of the continent. The French Premier believes 
that European peace depends upon the stabilization of international affairs. 
—N. Y. Times, June 24, 1921. 


America Askep To Postpone CLaims.—Paris, July 1—The Council of 
Ambassadors addressed to-day to the Government of the United States a 
note asking if America would agree to postpone for 20 years her claims 
against the Austrian Government. These claims, amounting to some 
$20,000,000, relate to food relief advances—N. Y Times, July 1, 1621. 


FRANCE 


Letrsic Mission ReEcALLED.—Paris, July 8—On the ground that the 
German trials of German war criminals are a mockery the French Govern- 
ment has withdrawn its mission to the Leipsic court, thus washing its 
hands of the procedure, and has notified the. Allied Governments of its 
action. 

It is understood that the French Government will ask the Allies to return 
to the Treaty plan and demand that Germany hand over the accused men 
for trial by Allied tribunals. It is not the purpose of the French Govern- 
ment to obtain the trial of some six or seven hundred accused Germans, 
but i lieves that at least four or five prominent offenders should be 
punished for the sake of principle. 

This move by the French Government was taken after the acquittal of 
General Stenger, accused by the French of having given an order to take 
no prisoners, and after insults to the French mission at Leipsic—wN. Y. 
Times, July 9, 1921. 
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‘GREECE AND TURKEY 


CONSTANTINOPLE THREATENED.—On June 19 the Allied Powers sent an 
offer to Greece to attempt mediation between the Greeks and Turkish 
Nationalists. King Constantine’s Government found it impossible to .sur- 
render its aggressive policy in Asia Minor and still retain prestige. The 
offer was refused, but the long-prepared-for Greek offensive was indefi- 
nitely postponed. H 

Great Britain declared continued neutrality in the Greek-Turkish con- 
flict, but, notified the Turkish Nationalists that-any attempt against Con- 
stantinople. would be resisted by the Allies.. A Greek squadron of. 25 ves- 
sels was permitted to operate in the Black Sea cutting off supplies from 
Russia. On June 28 the Greeks evacuated Ismid on the railway only 96 
miles east of Constantinople, thus making possible a Turkish advance 
toward Constantinople, and opening up a situation calculated to involve 
the powers controlling the straits. t 


Attirupe or ALiies.—Paris, June 30.—With the opening of thei new 
Anatolian war between the Greeks and the Turkish Nationalists and fol- 
lowing the evacuation without a fight of Ismid by the Greeks yesterday, 
the French Government, it is understood, to-day sent a note to the British 
Govesnment asking what action London proposed if Kemal’s troops 
marched on. Constantinople, now held by British and French troops, with 
British and French warships in the roads. 

The situation is just this: The Allied ships can prevent any passage of 
Kemal’s men over into Constantinople. There is no question of that. But 
should the Allied garrison in Constantinople endeavor to block a movement 
by Kemal from Ismid toward the straits opposite Constantinople they would 
run grave danger of defeat. In these circumstances the French are. in- 
clined to believe the time is ripe for an understanding between England 
and France as to what they intend to do in the face of a possible attack. 

There are a good many reasons for believeing Kemal will not now t 
to capture Constantinople, because to do so against British and heen 
resistance might force both nations, or at least England, to help the Greeks. 
However, possession. of Constantinople is one of the planks of Kemal’s 
platform, and it is possible, though not considered here strongly probable, 
that extremists might push an attack. 

Tonight the Temps makes the highly important statement that at the 
discussion during the recent London conference of revision of the Sévres 
Treaty the British Government agreed to a possible eventual evacuation of 
Constantinople by Allied troops with the establishment on the end of the 
Peninsula of Gallipoli of a sort of allied Gibraltar which would control : 
the Straits. The Temps asks if the British Government is in that frame 
of mind now, for that would make a great difference should Kemal’s’ 
generals think they could take the city. 

The Temps says the French Government believes the Allies should firmly 
notify Greece that they wash their hands of the whole new war and that 
Greece must shoulder the entire responsibility alone since King Constat- 
tine will not agree to mediation. The French also wish a decision by the 
Allies that neither side may use any territory held by Allied troops asa 
base of operations. This naturally is aimed at the Greeks. —N. Y. Tages, 
June 30, 1921. nf 











REVIEW OF BOOKS 





“ Professional Questions and Answers for Naval Officers.” By Lieuten- 
ant F. W. Wead, U. S. Navy. Price $3.00. (George Banta Publishing 
Company.) 


An exceptionally concise treatment by means of questions and answers 
for professional examinations for naval officers from ensign up to and in- 
cluding the rank of lieutenant commander. This compilation should, it 
is believed, prove beneficial to temporary and-reserve officers when pre- 
paring for qualification for permanent appointment—also for officers of 
state naval units and for commissioned officers of the Shipping Board 
personnel. 

The subjects treated are International Law, Military Law, Strategy and 
Tactics, Navigation, Ordnance and Gunnery, Seamanship, Electricity and 
Radio, and Steam Engineering. Their treatment is so concise as to preclude 
the use of the booklet as the sole means of preparation.. One should: be 
chary of appearing before the Examining Board with a too meagre back- 
ground. 

The booklet should therefore be regarded as an aid in preparing for 
examinations. The value of the compilation is dependent in a large mea- 
sure upon the manner of using the booklet. In this light it is suggested that 
the use of the booklet should not lead one to desist from the usual thorough 
preparation with its attendant wide reading. With such a background the 
booklet may be profitably used for a quick review of the various subjects 
on the “night before” taking up the various subjects before the. Examin- 
ing Board. 

For many officers the preliminary preparation for practical navigation 
is slow and tedious. The booklet offers no assistance here. Perhaps its 
inclusion in so concise a treatment would be impracticable and has been 
considered by the author. Yet, in all fairness to prospective users, the 
omission of practical navigation should be noted. 

The booklet aims at brevity and conciseness and meets these conditions 
in an exceptional manner. As pointed out its use, with proper background 
of study, should qualify as a decided time saver in the preliminary prepara- 
tion and should be of especial value for the “night before” brushing up. 

S. E. H. 


“Handbook for Naval Officers.” By Commander F. V. McNair, U S. 
Nayy. Price $4.00. (New York: D. Van Nostrand Company, 1o2t.) 


The 1921 edition differs but little from the 1920 edition. In revision the 
chapters on steam engineering have been strengthened. 
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For those professional subjects such as military law, international law 
and seamanship which change but very slightly, if at all, from year to year, 
the treatment is of value. It is manifestly difficult for a book of this nature 
to keep fully abreast of subjects such as engineering, radio, fire control and 
gunnery, which are steadily undergoing a process of evolution. Aspirants 
should therefore carefully follow published articles in service journals and 
study departmental bulletins having to do with innovations of professional 
matter, subject to change. 

Many officers because of the nature of their duties become rusty in 
practical navigation. To such the preliminary preparation for practical 
navigation is both slow and tedious. For this study there are no better 
text-books than Bowditch or Muir’s Navigation, especially the 1918 edition 
of the latter. The problems given in this handbook are worked out in 
detail. The value of such problems would be enhanced were tabular ex- 
tracts from the almanac to be included, thus affording prattice in picking 
out the proper values and coefficients as must be done during the exami- 
nation. Muir’s Navigation does incorporate such data for the problems 
which it works out. The advantages gained from the inclusion of 
similar tabular data in this handbook should outweigh any difficulties since 
by selecting problems from the same calendar year, but one almanac need 
be consulted. 

The handbook does not pretend to teach principles—and for complete 
knowledge of any one of the subjects treated, the student must necessarily 
seek treatises on the various specialties. 

In preparing for a session with the Examining Board there is no “ royal 
road” to success. The value of aids to preparation is dependent largely 
upon the manner of using them. After having made sure of a proper 
background with the usual thorough preparation, this handbook will be 
found a valuable digest of information and as such, it will be of material 
aid to the initiated for brushing up and to the uninitiated, may serve as 
a guide to study and practice. 


S. E. i 


“A Manual of Marine Engineering.” By A. E. Seaton. Price $10.00. 
(New York: D. Van Nostrand Company.) 


The purpose of this book, as stated by the author in the original preface 
in 1883, is “to supply the existing want of a manual showing the appli- 
cation of theoretical principles to the design and construction of marine 
machinery, as determined by the experience of the leading engineers and 
carried out in the most recent successful practice.” 

As regards the reciprocating engine, the book fulfills its purpose. It is 
a comprehensive treatment of the evolution of the reciprocating engine to 
its present form in the British Mercantile Marine and Navy, with occasional 
references to the installations and practices in other countries where a 
difference from British design exists. As regards the turbine and internal 
combustion engine, it presents enough of the fundamental ideas and.details 
of these engines to enable the engineer to understand their essential char- 
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acteristics, and it puts him in such a frame of mind that he has a desire to 
acquire knowledge of the more recent developments not treated in this 
work. : 

The method of treatment is to show the historical steps and changes 
through which the machinery and its appurtenances have passed and the 
reasons why they are in their present forms. 

The subject matter includes the thorough treatment of the following: 
resistance of ships, boilers, propellers, materials used in engineering, oil 
and lubricants, tests and trials, the fitting of the machinery into the ship, 
numerous tables of the performance of various ships, 60 pages of rules— 
Lioyd’s, British. Admiralty, British Board of Trade, etc.—governing the 
inspections, supervision, tests, strength or capacity of various materials 
and parts of the engineering plant. Practically every phase of marine 
engineering affecting design is dwelt upon and even the cost of some engi- 
neering materials before the World War is included. 

The details of minor parts are not explained, but formulas for the size 
and strength of the main parts and the reasons for their shapes and forms 
are thoroughly presented. The cuts of a good many figures are considerably 
worn, but the general assembly and arrangement of the parts can be under- 
stood. A few names of parts are different from those used in the United 
States, é 

The exhaustiveness of the manual can be realized when it is known that 
there are 969 pages in it. To some who read it, the historical references . 
and the numerous tables of results of trials of vessels may be wearisome. 
Whether there is unnecessary minuteness in the presentation of some of 
the subject matter will depend upon the stage of development of the 
engineering knowledge of the reader. In any case, to a real student of 
marine engineering, everything in it will be interesting and most of it will 
be profitable. . 

With a little resourcefulness, an engineer could probably design and build 
a marine engineering plant on the information, rules and formulas con- 
tained in the manual. He will acquire many ideas about the proper manage- 
ment of machinery because he will know and understand the purpose of 
all parts of it. 

Inspectors of machinery, engineer officers of vessels building and over- 
hauling, and all marine engineers, mercantile and naval, who need or desire 
to have a thorough grasp of their profession in its broader aspects should 
have some such book as this at least as a reference book. It will surely do 
for them what the author hopes it may do—tend to make clearer some of 
the technicalities of marine design and construction and help forward the 
application of scientific investigation to those problems which the marine 
engineer is called upon, day by day to solve. 

J. 36 Be 














































SPECIAL NOTICE 
NAVAL INSTITUTE PRIZE ARTICLE, 1922 


A prize of two hundred dollars, with a gold medal and a life- -membership 
«unless the author is already a life member) in the Institute, is offered:by — 
the Naval Institute for the best original article on any. subject pertaining — 
to the naval profession published in the PrRocEEpINGs during the current 
year. The prize will be in addition to the author's compensation paid 
upon publication of the article. dt 

On the opposite page are given suggested topics. Articles are not limited 
to these topics and no additional weight will be given an article in awarding 
the prize because it is written on one of these suggested topics over one 
written on any subject pertaining to the naval profession. 

The following rules will govern this competition: 

1. All original articles published in the Procrkepincs during 1921 shall 
be eligible for consideration for the prize. 


2. No article received after October 1 will be available for publication 4 


in 1921. Articles received subsequent to October 1, if accepted, hee 
published as soon as practicable thereafter. 
3. If, in the’ opinion of the Board of Control, the best article published 


during 1921 is not of sufficient merit to be awarded the prize, it may receive 
“ Honorable Mention,” or such other distinction as the Board may decide, © 


4. In.case one or more articles receive “ Honorable Mention,” the writers © 


thereof will receive a minimum prize of seventy-five dollars and a. life 


membership (unless the author is already a life member) in the Institute,” 


the actual amounts of the awards to be decided by the Board of Confrol 
in each case, 

5. The method adopted by the Board of Control in selecting the Pre 
Essay is as follows: 

(a). Prior to the January meeting of the Board of Control each meni 


will submit to the Secretary and Treasurer-a list of the articles published © 


during the year which, in the opinion of that member, are worthy of com — 
sideration for prize. From this a*summarized list will be prepared giving 
titles, names of authors, and number of original lists on which each article 
appeared. 


a 


(b) At the January meeting of the Board of Control this summary, will, j 


by discussion, be narrowed down to a second list of not more than ten © 


articles. 


(c): Prior to the February meeting of the Board of Control, each mem- ~ 


ber will submit his choice of five articles from the list of ten. These will 
be. summarized as before. 
(d) At the February meeting of the Board of Control this final sum 
mary will be considered. The Board will then decide by vote which articles © 
shall finally be considered for prize and shall then proceed to determine the 
relative order of merit. 
6. It is requested that all articles be submitted typewritten and in dupli | 


cate; articles submitted written in longhand and in single copy will, how- q 


ever, receive equal consideration. 
7. In the event of the prize being awarded to the winner of a previous 
year, a gold clasp, suitably engraved, will be given in lieu of the gold medal: 
By direction of the Board of Control. 
H. K. HEWITT, 
Commander, U. S. N., Secretary and Treasurer. 





